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The improvement and deepening of the channel of 
the Delaware River below Philadelphia are being dis 
eussed by the Councils of that city, and an appro- 
ation of $350,000 is asked for by the Port Wardens. 
The larger part of this sum would be spent at Scho- 
mer Ledge, in digging a channel 600 ft. wide and 26 ft. 
at low water. At the present time the larger 
vessels are frequently delayed by insufficient water 
over certain shoals. 


A survey of the proposed routes of the Delaware- 
Raritan Bay ship canal has been ordered by the Canal 
Commission, and the survey party is in the field. The 
report of the commission’s engineers, Messrs. N. H. 
Hutton and L. M. Haupt, indicates the scope of the sur 
veys. One route utilizes the Delaware & Raritan Canal, 
and passes thence to Lawrence Creek and the Raritan 
River and Bay; this route has the advantage of a max- 
imum cutting of only 52 ft., but crosses the Pennssl- 
vania railway. The other route generally follows the 
Pennsylvania Railway to Monmouth Junction and tnen 
joins the cther route; but this line has maximum cut- 
ting of 90 ft., and preserts difficulties of water supply 
to offset iis non-interference with the railways. Both 
plans contemplate locks, perhaps two of 25 fi. lift. 
each at or near the ends. The Delaware and Raritan 
rivers must probably be depended upon for a water 
supply to the canal. Mr. Haupt estimates the cosi of 
construction alone at $12,500,000. This does not in- 
clude cest of right of way. 


The Illinois & Mississippi Canal, better known as the 
Hennepin Canal, is intended to furnish a shorter water 
route to the Chicago markets for all the towns on the 
Mississippi River above Rock Island. It will save nearly 
600 miles in distance over the present route by way of 
the Illino’s River. The canal will leave the Mississippi 
at the mouth of Rock River, follow up this stream for 
some distance and then cut across the country to near 
Hennepin on the Illinois River; thence the route 
Passes by the Illinois River to La Salle and reaches 
Chicago by way of the Illinois and Michigan Canal. 
After the Chicago Drainage Canal is completed it will 
be substituted for the last named link in the route. At 
present a channel 80 ft. wide and 9 ft. deep is con- 
templated; but provisions will be made for widening 
and deepening this when that is thought expedient. 
It will be a lock canal with a feeder leading to the 
summit level from Dixon, on the Rock River. Under 
an appropriation in the last river and harbor bill, work 
will be commenced very shortly on the first 4mile 
Section, which is estimated to cost about $400,000, ex- 
clusive of bridges. The total length of the route pro- 


posed, from the Mississippi River to Hennepin, 1s 
about 70 miles. 
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The elevation of the tracks of the New York Central 
& Hudson River R. R., from 106th St. to the Harlem 
River, is quiet!y progressing. This work, over about 
144 miles of track, is made necessary by the govern- 
ment requirement of 24 ft. clearance at high water, 
under the bridge over the Harlem ship canal, The new 
viaduct will be made of steel and iron, supported upon 
three Lines of columns, from 106{h to 138th St.. and a 
masonry viaduct from the latter point to the Harlem 
The Elmira Bridge Co. and the New Jersey Steel Co 
have the contract rine the metal work, at abour $1,500 


Ooo. The total estimated cost is about $3,200,000, of 
which the city of New York is to pay $850,000. At th 
present time two double track trestles are about com 
pleted, from 106th to 115th St., to take the iffic du 
ing construction. At 115th St. the trains will aga 
take the present tracks, running under temporary 
wooden trusses, which will suppert the center of th 
new viaduct until it is built and the traffic is diverted 
to it; when this is done, the center piers and columns 


ee 
will be built and the wooden trusses removed 


The New York Central & Hudson River Ry. has con 
pleted laying the second section of 1/-Ib. steel rail 
with which the main tracks of the read will eventuall) 
be equipped in place of the 80-lb. rail now in use. The 
first section, from the Grand Central station, New 
York city, to Mott Haven, was laid last year; the see- 
tion just completed is from Spuyten Duyvil to Peeks 
kill. 

Two heavy engines for fast passenger service are 
being built by the Schenectady Locomotive Works fo 
the Boston & Albany R. R. They are intended to hau 
the Boston & Chicago limited express on the moun 
tain division between Albany and Springtield, wheres 
the grades are sometimes as much as SD) ft. to the 
mile. The cylinders are 19 x 24 ins., and the driving 
wheels 5 ft. 9 ins. diameter. The boiler is of the ex 
tension wagon-top type, and is built to carry a work 
ing pressure of 180 Ibs. per sq. in. It is 60 ins. diam- 
eter, and has 298 tubes, 2 ins. diameter and 11 ft 
long, while the firebox is #0 ins. long and 40 ins. wide 
giving a grate surface of about 25 sq. ft. The weight 
of the engine is 118,000 lbs. with a weight of 74,000 
Ibs. on the driving wheels. As the read does not use 
rack tanks, the tender is of unusually large size 
the tank having a capacity of 4,000 gallons. 


The most serious railway accident of the week was ; 
rear collision on the West Jersey Ky. it Camden, N. J., 
Sept. 2. An excursion train from Atlantic City was 
stopped by a danger signal, and the rear brakeman 
had started back to flag an excursion train from Ocean 
City when the signal was lowered and the engineman 
whistled for the flagman to come back. Just as the 
train started it was run into by the Ocean City train. 
Two persons were killed and a number were more or 
less injured. It is stated that the operator at the rear 
of the block in which the accident occurred gave the 
Ocean City train a “irack clear’ s'gnal without wait- 
ing for the operator at the other end of the block to 
notify him that the train had passed onto the next 
block. 


A flimsy wooden trestle or footway forming an ap 
proach to the Fairmount Park show grounds at Kansas 
City, Mo., and crossing about 12 ft. above a dry creek, 
gave way under a crowd Aug. 26. About 75 people 
were thrown to the ground and over 20 were injured, 
some seriously. A 30-ft. highway bridge near Fair- 
bury, Ill., gave way under a traction engine and thresh- 
ing machine Aug. 24, and one man was killed. 


Collisions on suburban electric railways where hich 
speeds are maintained are becoming unpleasantly fre 
quent, and are due generally to lax discipline, the men 
trying to reach the next turnout to that at which they 
have been ordered to wait to pass another car. In a 
collision of this kind at Whiting, Ind., 
man was killed and eight were injured. 


Aug. 27, one 


Heavy floods have caused great damage to property, 
and the loss of over 100 lives, in southwest Texas. 
The town of Uvalde was almost destroyed by the flood 
in the Leona River. Several miles of track and a 
number of bridges on the Southern Pacific Ry. have 
been washed out. 


A fire in the coal mine of the Oregon Improvement 
Co. at Franklin, Ore., caused the death of 37 men on 
Aug. 24. 





Extensive forest fires have prevailed in several states 
during the past few weeks, and in Minnesota the fires 
have caused the loss of between 600 and 1,000 Lives 
have swept several small towns out of existence and 
have caused immense loss of timber and property. The 
Forestry Division of the U. 8. Department of Agricul- 
ture estimated that in 1893 the forest fires covered 
12,819,295 acres of wood land and destroyed 473,387,000 
ft. of log timber. The most harmful avoidable waste 
of our timber resources comes from losses by fire. Not 
only are enormous quantities of timber killed or de- 
teriorated in valleys by the annual conflagrations, but 
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It would be in the interest both of lumbern nd of 
mmunities to stop this waste, and it is » the 

governmen ilopted a definite policy of f s 

tion and conservation 


The dereli schooner “Fannie FE. Wolston,’ aban 


doned Oct. 15, 1891, was encountered and reported for 
the 44th time Aug. 6. The hull was still in good condi 
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Lhe new torpedo boat “Ericsson or Au si com 

pleted its 3,500-mile trip from the builders’ yard in Du- 
baque, Iowa, to this port rhe boat left the yard on 
gy. S. and proceeded down the Mississippi River te 

New Orleans. From there she went to We West and 

tock the inland passage through Florida to Charleston, 

S.C. From the latter point she steamed up the Athi 

tic coast to New York and New London, at vi h Ia 

ter place she is to be tested The tempora propellers 
used cn the Mississippi were Knocked to pieces’ by 
driftwood, and one of the bronze propellers out tn 
place at New Orlears was damaged by a floating tim 


ber in New York Harbor. Otherwise the torpedo boat 


stood its long trip in excellent shape 


The “Hibernia” is claimed to be the fastest river 
boalever built. With the stream a speed of 20 miles 
in hour is recorded, and a speed of 26% miles against 





the stream This boat was constructed by Messrs 
Simpson & Strickland, at Teddington, England, from 
the designs of Mr. G. F. G. De Vignes The general 
dimensions are: Length, 48 ft. 3 ins. over all; beam, 7 
ft. 344 ins.; draft, 1 fr. 4% ins.; depth of propeller be- 
low the water line, 2 ft. 5ins. The engines have two 
high-pressure cylinders 74 ins. diameter, 6 in. strok 
and make from 750 to 1,050 revolutions per minute 
At full speed this boat raises an enormous swell, and 
the owners of house boats along the river object to 
having these lifted up on the banks and left there 


The bascules of the Tower Bridge in London, says an 
English paper, were lifted 311 times in 15 days of July 


to pass 375 vessels. During this period the daily aver- 
age of people passing over the bridge was 80,000, and 
6,400 vehicles passed over in an average day of -16 
hours 


One of the piers of the new Memphis bridge across 
the Mississippi River, the second from the Tennessee 
shore, is reported by the “Commercial Appeal,” of 
Memphis, Tenn., as showing some slight settlement 
The crack extends upward through eight courses of ma- 
sonry, and in four courses, the stones are broken. But 
those in charge report it as nothing serious. 


A 16-in. submerged water main broke at Perth Am- 
boy recently in about 10 ft. of water. The main is 
laid beneath the Raritan River at a point where the 
latter is about 2,000 ft. wide and 35 ft. deep at its 
deepest point, the current being swift in the main 
channel. The main is a part of the new works recently 
built by the city. During repairs the city was supplied 
from the reservoir connected with the old works. 


Electrolysis of water and gas mains in Newark, N. J., 
is to be remedied by the street railway companies by 
methods to be agreed upon between experts selected, 
one each, by the companies and the Board of Public 
Works. 
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SOLID FLOOR SYSTEM, BEN VENUE 
BRIDGE, PITTSBURG, PA. 

We illustrate herewith the solid concrete and 
corrugated stee] plate floor for the Ben Venue 
Bridge, constructed in 1893 to carry the electric 
railway and street traffic of Millvale Ave. over the 


Pennsylvania R. R. tracks at Pittsburg, Pa. ‘This 
bridge is a deck trestle with 25-ft. towers and 50-ft. 
spans, excepting the span across the Pennsylvania 
tracks, which is 118 ft. long. The roadway is 30 
ft. wide between curbs and provides for two street 
railway tracks. There are two S8-ft. sidewalks, 
earried by brackets outside of the trusses. In de 
signing the a: uniform load of 125 lbs. per 
sq. ft., and the excess loads coming from electric 
ears and a 15-ton Aveling & Porter steam road 
roller, were assumed. The material is all soft stee! 
of from 60,000 to 68,000 Ibs. tensile strength. In 
addition to the floor, provisions were taken 
to make the structure extra stiff laterally by using 
the main trusses as stringers in addition to the 
usual I-beam stringers carried by the floor beams, 
and by using no adjustable laterals or cross braces. 

The solid floor system used is 
quite clearly the illustration. Carnegie 


bridge 


solid 


character of the 
shown in 
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11 13-16 ins. thick and one wall 29 9-16 ins. thick, 
covered by a double arch roof built of I-beams and 
at bricks. Two chimneys in the ceiling, about 
5 ft. high, served as outlets for the smoke. At 
ses end of this compartment was a door. In order 
to apply the load in such a manner that the dead 
weight of the roof and chimneys would be elimi- 
nated, a lever was used, resting on I-beams immeii- 
ately over the center of the column. The masonry 
encasing the column was also unloaded. The two 
arms of the lever were 4 ft. 11 1-16 ins. and 18 ft. 
9-16 in. (1,500 and 5,500 mm.) long, the short 
arm being securely fastened by rods running 
through and anchored at the base of the thicker 
wall, The load applied at the column was 31,880 
Ibs. (14,460 kg.), producing a calculated stress in 
the extreme fiber of about 14,000 lbs. per sq. in. 
The masonry around the column was finished five 
days before the test, and to accelerate drying, a 
mild fire was kept up through the preceding day and 
night. 

The doors referred to above were lined with 
plates of plaster-of-paris. One door was fixed; the 
other could be opened to permit additional fuel to 
be thrown on and to regulate the draft. To serve 






corrugated steel plate sections are used for both the latter purpose one of the chimneys was also 
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SOLID CONCRETE AND CORRUGATED PLATE FLOOR SYSTEM, BEN VENUE BRIDGE ; 
PITTSBURG, PA. 


the sidewalk and roadway flooring, and to these on 
the roadway the in, girder rails for the street 
railway are attached directly by hook bolts. Upon 
the corrugated plates is a bed of elastic “binder” 
in two layers, used to insulate the ironwork and pre- 


vent its use as a ground for the return electric cur- 


rent of the street railways. To further the same 
end, the electric connection between the rails is 
insulated by being surrounded by asphalt. On the 


top of the “hinder’’ is placed a layer of concrete, 
carrying the pavement of Neuchatel asphalt. ‘To 
contraction and expansion, joints have 
been made in the concrete at intervals of 25 ft. 
The asphalt is, of course, continuous over these 
joints. It is stated that this construction has been 
found to work satisfactorily during the hot weather 


provide for 


of the present summer, 
The total cost of this bridge 
its construction 


was $65,000, The 
and erection were 
the Schultz Bridge & Iron Co., of Pittsburg, Pa., 
Mr. A. lL. Sehultz, Chief Engineer, to whom we 
are indebted for the drawings from which our illus 
been prepared, 
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TESTS OF MATERIAL FOR FIREPROOFING 
COLUMNS.* 

On June 13, 1898, a test was made, under the 
auspices of the Building Department of Vienna, to 
ascertain how far ordinary brick masonry was 
capable of protecting a loaded wrought iron column 
from the eflects of fire and water. The test piece 
was a column made of two channels 11 ft. 5% ins. 
long, latticed and connected by plates at 
bottom. The channels were 5% ins. 
with flanges 2% ins. wide and 7-16 
least diameter to height 


(3.5 m.) 
the top and 
deep, 5-16 web, 
in. thick. ‘The ratio of 
was about 1 to 25. 

The column was encased throughout its length 
in a square pillar of masonry 18% x 18% ins., built 
Vienna bricks, 11 7-16 x 544 x 2 9-16 
ins., laid jn Chamotte mortar. The interior of the 


of standard 


column was left hollow and in it were placed, in 
clay cups lined with gypsum, 18 different alloys 
for measuring the temperature, the alloys having 


their melting points at from 65° to 900° C. These 
pyrometers were so distributed that the lowest one 
was 395% ins. (1 m.) above the base of the column. 

This masonry pillar was then placed in the middle 
of a rectangular compartment, about 8 x 12 ft. and 
the same height as the column, with three walls 


* Translated by O. J. Marstrand, M. Am. Soe, Cc. B, 
from the “Zeitschrift des Oesterreichischen Ingenieut 
und Architekten Vereines.’’ 





partially covered. According to the programme, 
the firing was kept up for 24% hours. Wood was 
used and was first built up all around the pillar 
and later piled up on the side towards the opening 
door. The glowing pile was held about 3 ft. 4 ins. 
high, and during the last hour, before water was 
applied, the fire was forced. A 14-HP., fire engine 
with 656 ft. of hose attached was used, and the 
stream of water was not applied until the full press- 
ure had been reached, in order to get the maximum 
effect. 

The combined action of fire and water created the 
sreatest disturbance in the enclosure, through the 
cracking, breaking and tumbling down of different 
materials being tested, and which thereby proved 
their poor fire-resisting qualities. 

Notwithstanding the cooling effect of so powerful 
a stream of water, an examination could not be 
nade until the next day. It was then found that in 
the masonry built around the column the edges had 
sprung off, leaving surfaces 1144 to 11% ins. wide. 
In the upper part the bricks were cracked, the 
mortar partially washed out and the masonry satu- 
rated throughout its depth; in the lower part it 
was, however, dry, and generally it held together. 

The iron column, and even the paint upon it, 
were perfectly preserved; the alloys in the jnterior 
indicating that the temperature had hardly reached 
65° C. This was, moreover, borne out by the fact 
that the lever did not show any appreciable move- 
ment during the fire test. The temperature in the 
enclosure was measured by alloys placed in a cor- 
ner thereof, and protected against the action of 
water by being encased in steel. They indicated a 
temperature of 400° C., which must, however, be 
taken as the minimum. 

It is thus proved by this test that ordinary brick 
masonry, one-half as thick as would have been re- 
quired for stone masonry, was capable of entirely 
protecting the wrought iron column during the 2% 
hours through which the fire lasted. 

As to the behavior of the other materials, the 
following record is given: Gypsum plates 
were used as a lining on the two doors, and 
as a covering on the beams in the ceiling, 
but the latter fell off very soon, not being suflicient- 
ly well attached. The lining of the doors, about 
1 9-16 ins. thick, held well until evaporation com- 
menced. One door soon gave way when the water 
was turned on; it fell and, lying on the ground, was 
entirely drenched. Gypsum plates cannot, there- 
fore, be recommended as an effective protection for 
iren construction. 





Sept. 6, 1894. 


The hollow bricks in the roof and both chimneys 
were much damaged in places where the water had 
penetrated through the joints. During the process 
of cooling the material around the first row of holes 
had broken off in places. That the entire roof did 
not fall in was evidently only due to the fact that 
it did not carry any load. While the hollow bricks 
showed a better record under this than under other 
fire tests, the results were such as to make extreme 
caution advisable in using them for this purpose, 
The rest of the masonry, laid in Portland cement, 
remained entirely capable of sustaining the load 
far as could be judged without tearing it down. 

To test different kinds of stone, several test pieces 
were placed in the enclosure, as well as in the sur- 
rounding walls. Thus a portion of the thicker wall. 
29% ins. wide and as high as the wall, 11 ft. ny, 
ins., was faced with Schattauer clinkers. On both 
and in a height of about 9 ft. above the floor 
were inserted stepping blocks of Gmynder granite 
und Rekowinkler sandstone, projecting about 2714 
ins. In the opposite wall were 24 pieces, 11 13-16 

11 13-16 x 11 13-16 ins., of strong white, yellow 
and blue Gmynder granite blocks, laid in eight 
rows; then eight paving stones of thick, fine-grained 
granite of local varieties; then four blocks of red 
porphyry flush with the wall. In other parts of 
the wall were 25 different kinds of stone projecting 
heyond the face of the wall. Furthermore, blocks 
of Gmynder granite 6 ft. 2 13-16 ins. long, resting at 
each end on two similar stones, and other blocks 
ot fine-grained Monthavsner granite were 
along the walls and at a distance of 7% ins. from 
the pillar. All stones had been previously dried. 

The natural stones, especially when so placed tha: 
they became enveloped by the flames, proved en- 
tirely unreliable. Those not destroyed by the 
tlaimes were damaged and destroyed by subsequeu 
evaporation. ‘The sandstone blocks broke off dur 
ing the first hour, and the stratified stones peeied off 
in layers. The granite blocks were not much bet- 
ter preserved at exposed places; the fine-grained 
varieties especially crumbled under the action of 
fire and water. The 6-ft. 2 13-16-in. block was 
cracked very early in ihe fire test, but it held to 
gether until the end of the fire. After cooling, both 
this block and the four supports showed deep 
cracks, The granite blocks placed in the wall and 
fiush with its face also showed cracks and scaled 
off, but no such far-reaching disturbances were ap 
parent as in the pieces exposed for their full length. 
The four porphyry blocks were entirely destroyed 
and had fallen out of their places, although they 
were in a relatively protected position, 

While in granite and porphyry the change was 
characterized by cracking, the caleareous stones 
failed mainly through changes in composition; the 
surface frequently becoming very brittle, while the 
interior remained sound, 

In considering the behavior of the natural stones, 
it should not be forgotten that they were subjected 
to few or no exterior forces during the fire, other- 
wise the results would evidently have been still 
more unfavorable. In the case of clinkers, the 
damage was limited to fine vertical cracks, hardiy 
noticeable, and reaching a depth of 1 3-16 ins. to 2 
ins. When this material is used merely as a lining, 
such cracks are of no importance. The case would 
be quite different, however, if the clinkers were used 
to support a load. The action of a load is to pro- 
duce similar cracks, and the effect of fire and water 
would thus combine to increase the action of the 
load. Further tests of loaded clinker masonry, and 
also of the Monier construction, will probably be 
made in the near future, 
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THR SAN ELLERO-SALTINO RACK-RALL- 
WAY, WITH TELFENER RACK.* 


By Julian Edward Caccia. 


There are several mountain railways in Italy con- 
structed on the principle of simple adhesion, with 
grades as steep as 6 or 7%, and there are many on 
the cable system combined with the rack-rail. The San 
Ellero-Saltino Railway is the first constructed there 
with the central rack only. In 1892, the Italian gov- 
ernment granted to Count Joseph Telfener a conces- 
sion of 90 years’ for its construction; and the work, 
begun in the middle of May, was completed and the 
line was opened for traffic on Sept. 25, 1892, in four 
months after its commencement. It is intended almost 
exclusively for tourist traffic. 





* From a paper presented to ‘the Fustitation a of Civil 
Engineers. 
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Starting from San Ellero, 366 ft. above sea-level, on 


the Rome-Florence Railway, about 17 miles from Flor- 
ence, the line ascends the ridges of Prato Magno to 
Saltino, 3,131 ft. above sea-level, a total length of 5 
miles. The sharpest curve on the line is 196 ft. radius, 
and the steepest gradient 1 in 4.55 (22%). The gage is 
1 meter. There are four stations, provided with loop 
sidings, and 30 grade crossings, of which 1 is on the 
Valdarnese provincial road, 3 are on municipal roads, 
und 26 are on private ways. The rack along these 
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Fig. 1. Telfener Rack Rail; San Ellero-Saitino Ry. 


crossings is covered by an iron plate, which the 
guard is ordered to open and close. The width of 
rolling stock is 6 ft. 6 ins. The width at sub-grade of 
both eutting and embankment is 10 ft. 6 ins. The 
ties rest on 6 ins. of coarse ballast, which is covered 
with finer material. The width of the ballast is 8 ft. 
and its total depth is 1 ft. 6 ins. 

The difference between this and other lines which 
have been constructed on this principle is the rack- 





Fig. 2. Moditiad Lesign of Telfener K ck Rail. 


rail itself, the invention of Count Joseph Telfener. 
Rack-rails have been made of cast iron (Blenkinsop 
system); Wrought iron ladder arrangement (Marsh or 
Riggenbach system); and steel rack-bars (Abt system); 
or, as used on the Mount Pilatus Railway, a double 
row of yertieal cogs, milled out of solid steel bars. The 
Abt rack was, of course, a great improvement on the 
Marsh or Riggenbach system, owing to the difficulty 
and eost of accurate construction of the ladder-rack, al- 
though this system) possesses greater lateral strength 
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Fig. 3. Modified Design of Telfener Rack Rail. 


and stiffness. The Telfener rack-rail, Figs. 1 to 4, is 
much like the Abt, but cheaper and simpler in con- 
struction. It is of Siemens-Martin steel, made at the 
OQugree Works, in Belgium. It consists of two angle- 
irons with steel bars between them. The number of 
the latter is adjusted according to the grades, so that 
it may not be subject to more than a specified strain, 
and forms a compact rack-rail. The rack is in lengths 
of 4 ft. and 6 ft. for adaptation both to curves and 
tangents, Fig. 4. On lengths where the grade does not 
exceed 12%, the rack is formed of two angle irons riv- 
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over 12% and up to 22%, the rack has the same an 
gle irons, but in addition two intermediate plates or 
bars, the four thicknesses being riveted together, Fig 
h, Fig. 1; so that, besides giving to the toothed line 
greater resistance in these lengths, it increases the 
width of the teeth, and by that means a greater gear 
ing space is obtained, which is especially desirable on 
sharp curves. The angle irons are 4% ins. high, 74% 
ins. wide and 11-16 in. thick. The intermediate rack 
plates are 4% ins. high and 9-16 in. thick. 

This rack-rail may be also strengthened in the fo! 
lowing ways: (1) By giving a greater height to the in 
termediate plates and grooving them into the ties, as 


— = 








Fig. 4. Plan of Telfener Rack Rei. 


in Fig. 2: or (2) the angle irons and plates, instead of 
being close together, may be placed with a certain 
space between, using tubular distance pieces and ob 
taining by that means a double or triple rack, 


as in 
Fig. 3. This rack has the disadvantage that it 


cannot 
be placed in steps as in the Abt system, but the wheel 
is larger, and therefore able to grasp three teeth at a 
time. It was specified in the contract that the plates 
of the rack should have a resistance of 21 to 38 
per sq. in., and a shearing-strain of 15% It was also 
required that each tooth of the compound rack-rail 
should support a weight of 78.73 tons on an incline of 
22)... To test this, the machine shown in Fig. 5 was 
used, The cost of the rack complete is approxi 
mately, per lin. yd., $3.26, which is considerably less 
than that of either the Riggenbach or the Abt rack. 
The track complete, is shown in Fig. 6. The rack 
rail rests on longitudinal timbers, placed on the trans 
verse oak ties which support the two Vignoles 
rails, and attached to them by means of lag screws 10 
ins. long, passing through both the longitudinal timber 
and the underlying ties. The rails weigh 40 Ibs. per 
yd. There are 13 to a rail length of 20 ft. 6 ins. where 
the grade is under 10%, and 15 where the grade is over 
10%. Further, to insure the line from slipping in 
lengths where the grade exceeds 10°, there are ‘‘creep- 
arresters,”’ consisting of substantial posts, at distances 
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The cost of construction of the line was as follows 


Rack-rail : $32,825 
Rack-rail, expenses of transport and laying 2.200 
Rails 10,000 
Ties, 15,000 at 42 ets 5,000 
Longitudinal timber 2Su 
Earthwork .... 7 7.000 
Masonry work and stations 12.000 
Girder-bridge over the Vieano 1,400 
Ballast 1.) 
Sundries 2.0000 
Engineering, administration, « 5. 

Fotal cost of construction Soca 

rhe small cost of the line (about $18,110 per mite) is due 


to the aed of tunnels, and also to its having been 
possible to Introduce curves of 10S ft. radius, 

THE USE OF T-RAILS FOR STREET RAIL 
WAY TRACKS. 

A number of street railways are now using ‘I 
rails and girder rails for their tracks, the rails hav 
ing either plain or grooved heads. At Saginaw, 
Mich., the street railway company applied to the 
council for permission to use a ‘T-rail, and, as there 
Was much difference of opinion in the council, and 
protests were made by property owners against the 
use of such a rail, the council appointed a commit 
tee, consisting of Mr. Joseph B. Staniford and Mr 
R. W. Roberts, City Engineer, to investigate the 


practice in other cities. The company’s franchise 





Fig 6. Track of San Eller -Saltino Ry. 


puts the question of the kind of rail to be used 
wholly within the power of the Board of Publie 


Works. The substance of the committee’s report 
is as follows: 


Port Huron, Mich.-All street-car tracks are laid 
with a 45-lb. T-rail, ordinary railway section, laid on 
a 5 « S-in. longitudinal pine stringer, laid on ties 
spaced 3 ft. «. to ¢. The space on the outside of the 
rail, between the rail head and flange, is filled with a 
2 2-in. pine strip, and the pavement laid against it, 
the top flush with the top of the rail. On the inner 
side of the rail the space is filled with a 2 x 2-in. oak 


strip, laid about 1l-in below the top of the rail, and the 
pavement laid against it, and crowning to the center 








. . between rails to the top of rails. 
‘te athe Meo ; . On lengths with grades eS ee a ow howe 
eted together, Fig. A, Fig. 1 . Ss . Mach £ Testi Teeth of Telf Where the track was laid in the new pavements, and 
6 Fig. scaleable idaashs i — oe 7 elrener in conjunction with the laying of the pavements. the 
SALTINO. Rack Rail. pavement is in good condition, and the T-rails offer no 
obstruction to the free use of vehicles of that part of 
of 88 ft., resting against the ties and driven 3 ft. 6 the street occupied by railway tracks. Where the 
ins. into the ground. tracks were laid in the old pavements, the pavement 
The trains run at 5% miles per hour on grades up to between the tracks is rough and rutted along the rail, 
15% and 4% miles per hour on grades from 15 to 22%; so that in many places it is dangerous to turn out of 
so that the entire length of line, 4.97 miles, is the track when driving upon it, though it offers no 
traversed in 57 minutes. more obstruction on crossing the track than In crossing 
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MAP AND PROFILE OF SAN ELLERO- SALTINO RY. 
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many other parts of the same part of the street. The 
tracks are In good condition for a rapid transit street 
railway system. 

Detroit, Mich.-Prior to 1892 all street-car tracks 
were lnid with the flat-top raileither of girder or strap 
section, but on May 27, 1802, the following ordinance, 
providing for ralis, Was passed and 
adopted 

Section 1. It is hereby ordained by the people of the 
ity of Detroit, that whenever any street railway track 
shall hereafter be constructed or reconstructed on any 
paved street, or on any street then being paved or re 
paved, the same shall be laid with girder-grooved rails, 
Sald rails shall not be of less than 7744 Ibs. weight to 
the lineal yard, aud of improved pattern and style, 
with groove on Inner side of the rail, the upper surface 
of the Inner head of the rail to be not more than \% in. 
below the upper surface of the outer head of the rail, 
All work shall be done under the supervision of the 
board of public works, 

wn 


Under this ordinance the T744-Ilb. grooved rail has 
been laid in parts of Woodward Ave., Gratiot Ave., 
Michigan Ave., and Champlain St., in conjunction with 
the paving of those streets and avenues with asphalt, 
brick, granite and cedar block pavements, with no 
special care to tit the pavement close against the web 
of the rall The pavement is laid close against the 
head or tread of the rall, and the space against the 
web filled with cement grouting. The rail is 64 ms. 
high and 4 Ins. wide, laid on tie-plates spiked to white 
ouk thes, laid about 8 ft. ¢. to ¢., and the rail is con- 
nected every & ft. with cross rods 1 x 1% Ins. In size, 
io preserve the gage of the track, which is very im- 
portant with this section of rail. This section seemed 
to offer but very little obstruction to the use of the 
street for vehicles. 

Toledo, O,—The rails used in this city for street car 
lines are the common flat top rail with a tram 1% ins. 
wide, and the pavement is generally laid level with the 
top of the rall, which forms a groove on the tram of 
the rall 1% Ins. wide and 1 in. deep, which makes It 
very objectionable for public travel. 

Columbus, O.—All the street-car tracks in this city 
are laid with the flat top rail with narrow tram, ex 
cept a short plece of groove girder-rall, Just laid In re 
pairing the track on one of the principal streets. This 
section Is about the same shaped groove and top as 
the Detroit section, and is 9 Ins, high and weighs 
ibs. per yd The flat top rail generally in use is a gir- 
der-section welghing 46 Ibs. per yd., laid on chairs to 
elevate the rail above the pavement foundation, but 
this section Is found to be too light to stand up under 
electric motor cars, and is béing replaced by a 70-Ib. 
rail of the same section except that it is 644 Ins. deep 
An ordinance has recently been passed by the council 
of the city granting a suburban electric line the right 
of way through the paved streets of the city, and the 
board of public works and city engineer have given per 
mission to use a T-rall, the space on the outside of the 
rails to be paved closely with paving brick. 

Springfield, O.—All the street car lines In this city 
are laid with the T-rall section, except a few blocks of 
the old flat rail originally constructed for horse car 
Most of the rails used are the ordinary rail- 
way T-rall section, weighing 50 Ibs. per yd. One 
street, which is now being paved, and a street car track 
being Inid in It, is being laid with the electric welded 
l-rail known as the Johnson street railway T-rail, 
weighing 62 Ibs. per yd. The T-rail tracks laid in this 
eity are laid in paved and dirt streets. When laid in 
brick pavements the bricks are laid close to the head 
of the rail on the outside of the track, level with the 
top of the rail and between the rails -in. below the 
top of the rail and crown to the center of the track, 
level with the top of the rail. On dirt and gravel 
streets the space between the rails and along the out- 
side of rails is filled with dirt and gravel, the same as 
There is no planking or paving 
between the rails on unimproved streets, All the T- 
rail tracks in this city are in good condition both for 
the street car company and the public using the streets, 
and the T-rail where laid in brick pavement offer as 
tittle obstruction to the use of the public to drive upon 
or across as any section of rail in use. 

Chicago, Lil.—All the street car tracks in this city are 
laid with the girder-rail 5 to 6 ins. high, with a 8-in. 
wheel tram, This width of wheel tram ts specified by 
the Commissioner of Public Works for all street car 
tracks, This width of tram is adopted to prevent the 
wheels of heavy loaded wagons from cutting a rut 
along the inside of the rail. The street car tracks 
are used for driving upon, the same as any other part 
of the street, as the streets are generally crowded from 
eurb to curb with buggies, wagons, carts and street 
ears, so the paved portion of the street is all occupied 
und it is necessary that the street car tracks be con- 
structed like tram roads as well as for street cars. 


grooved virder 


tines 


the rest of the street. 


The conclusions presented by the committee as to 
rails for street car tracks are as follows: 

One thing which was forcibly brought to the atten- 
tion of your committee is that, if the public have rapid 
transit, which they so much demand and should have, 
teamsters driving with loaded wagons and other vehi- 
cles cannot have the free use of the street car tracks for 
a roadway, to the detriment and impediment of the 
street car service; and when the streets are paved as 
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wide as they are in this city, the sooner the peblile 
driving carriages and wagons, and vehicles of all kinds 
are educated to understand that they have no business 
driving In the street car tracks, except to cross them, 
the sooner we will have rapid transit, better and more 
reliable street car service better and smoother street 
car tracks to ride over. 

In the judgment of your committee there are only 
two sections of rails that should be permitted to be 
laid in our wide paved streets, and these are the street 
railway T-rail and the full-grooved or English groove- 
girder rail. Either of these sections can be used, we 
belleve, with perfect safety, to the public using the 
street, and if properly laid will make a good street car 
track. 

If the street railway T-rail is used it should be not 
less than 60 to 70 Ibs. per yd. and 5% ins. high with the 
paving brick or blocks shaped to fit close to the web of 
the rail and 4%in. below the top of the rail on the in- 
side, and level with the top of the rail on the outside. 
If the grooved 1ail is used it should weigh not less than 
70 to 80 Ibs, per yd., and the paving should be fitted 
close around the head and web of the rail. 

While a lighter section of rail than these mentioned 
may be amply strong for the motor cars now in use, it 
is only a question of a short time when the lighter 
sections will be found inadequate in strength to carry 
the heavy motor cars and loads placed upon them. 
As the tendency is to use larger, heavier and stronger 
cars, Which will carry heavier loads, and this in- 
creased rolling load will at the same time demand a 
heavier rail and more permanent track to sustain the 
weight placed upon it. it is necessary at this time to 
provide a rail section that will be ample in strength 
and rigidity, not only for the present, but for the fu- 
ture, to prevent the destruction and waste to both the 
street pavements and the tracks of the street car com- 
pany, in renewing its tracks. 


THE INTERSTATE COMMERCE STATIS- 
TICIAN’S SIXTH ANNUAL REPORT. 

From the advance sheets of the sixth annual re- 
port of the Interstate Commerce Commission's 
statistician, covering the year ending June 30, 1803, 
the following facts, figures and deductions may be 
obtained relating to the railways of the United 
States: - 

In its summary of mileage the commission gives 
176,461 miles as the total single track for the 
United States and territories; classing 170,382 as 
official and the remainder as obtained from unoffi 
cial data. This mileage is given by states and in- 
cludes the number of miles of railway per 100 sq. 
miles of territory and per 10,000 inhabitants While 
both of these latter deductions depend for the sepa- 
rate states upon their relative areas and the density 
of population, conditions varying widely, the aver- 
ages for all the states and territories figure as fol- 
lows: Miles of railway per 100 sq. miles of terri- 
tory, 5.94; miles of railway per 10,000 inhabitants, 
26.51. These figures are based upon an area of 
“land surface” of 2,970,000 sq. miles and excludes 
Alaska; and the total population is figured at 66,- 
DOL571, allowing 1,250,000 for an estimated annual 
increase in 1891-92-08, but also excluding Alaska. 

The total summary of mileage shows an increase 
of 2.80% over the corresponding fiscal year of 1892; 
while the previous report showed an increase of 
1.88°, over the mileage of 1891. The rate of in- 
crease from 1886 to 1887 was 9.08%; from 1887 to 
ISSS, 6.05%; from 18SS to 1889, 3.22%; from 188) 
to 1890, 4.78%, and from 1890 to 1891, 2.94%. The 
commission say that while the railway construction 
in the year ending June 30, 1893, stands below the 
average of construction of the previous six years, 
it is in excess of the rate of increase for the year 
immediately preceding and probably indicates a 
turn in the curve of railway construction. 

During the year reported upon, the State of Wash- 
ington led in construction, with 556.32 miles; Mon- 
tana was a close second, with 409.66 miles, and 
then followed West Virginia, 365.01 miles, and 
Texas with 299 miles. Only eleven of the remain- 
ing states reported an increase of over 100 miles 
built during the year. 

The following table of totals is taken from the 
commission’s classification, by groups of states, of 
mileage according to organization for operation for 
the whole United States: 


Miles.—-—- --—— 

Lines. 1890. 1891. 1892. 1893. 

Owned directly.......... 99,931 108,733 112,679 113,988 
Proprietary companies. 13,926 14,386 13.806 15,281 


Operated under lease.... 27,724 26,553 22,234 21,608 
Juder contract, ete.... 11,578 7,784 9,732 11,782 
Uuder trackage rights.. 3,245 3,819 3,946 4,120 


dies: 156,404 161,275 162,397 169,780 





Total operated* 
* Single track. 
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In connection with the total mileage here given 
for 1893 it should be explained that only the mile- 
age covered by official returns to the commission 
is used throughout this report as a basis of computa 
tion. It represents single-track mileage on June 30, 
1893. The total length of track reported to the 
commission on this date, and including first, second, 
third and fourth tracks and yard tracks and sid 
ings, was 230,137.27 miles. This table shows that 
the tendency towards merger, consolidation, lease. 
traffic agreement and the like is now relatively 
stronger than the tendency towards railway con 
struction. This tendency is further indicated by 
other tables in the report, showing an increase of 
68 railway corporations in 1893 over 1892: that 
within the year 28 lines, representing 724 miles of 
operated railway, were merged; 16 lines, represent- 
ing 1,711 miles, were reorganized, and 16 lines, rep 
resenting 1,549 miles, were consolidated with other 
lines. In 1898 42 operating companies, each with 
a mileage exceeding 1,000 miles, controlled 98,385 
miles of railway, or 55.78% of the total mileage in 
the United States. Twenty-six corporations oper 
ated lines from 600 to 1,000 miles long, and repre 
sented 11.20% of the total mileage, and 902 corpora 
tions out of a total of 1,034 operated lines under 250 
miles in length and covering 18.94% of the total 
mileage. The commission concludes its summaries 
under this head by saying that they represent in 
an imperfect way the extent of railway consolida 
tion, for many lines which are legally independent 
are for all practical purposes operated under a single 
management, 

The report next takes up the subject of railway 
equipment on June 30, 1893. The totals are as fol 
lows: Passenger locomotives, 8,057; freight locomo- 
tives, 18,599; switching locomotives, 4,802; total, 
including some unclassified, 34,788. There was an 
increase of 109 passenger and 1,040 freight locomo 
tives in the year. The total number of railway 
ears reported is 1,273,946, of which 31,384 are as 
signed to the passenger service, 1,013,307 to freight 
service under the direct control of the company, and 
34,270 to freight service through the agency of fast 
freight lines; 154,068 cars were leased, for the most 
part from trust companies, and are. represented by 
«qupm nt tus) obhganens. Tables given show 
that the average equipment per 100 miles of line 
for the whole United States remains nearly station 
ary at 20 locomotives and 750 cars, From a com 
parison of equipment with the amount of trattic for 
the whole country the following table can be made, 
showing relatively the conditions in 1892 and 1803 


Passengers carried per pas. engine. _63,¢ 3 
Passenger miles per pas. en ine. . .1,620,278 1,588,601 


Tons carried per freight engine.... i 40,062 
Ton-miles per freight engine.......5,025,403 5,031,889 
Pas. cars per go pas. —. 51 53 
Freight cars per million tons freig , 

cattied er a weseusee ees 1,627 1,613 


The feature most interesting to the freight em 
ployee on the railways of the United Sates is the 
extent to which automatic safety devices have beeu 
introduced, especially air-brakes and automatic coup 
lers. In March, 1893, Congress passed a law mak 
ing it obligatory upon carriers to supply their equip 
ment with automatic couplers and train brakes be 
fere January, 1898. The commission reports upon 
the progress made in obeying this law as follows for 
the yéars 1892 and 1895: 


oe brakes.———-— 
motives. -—Cars.— 
— 1892. 





Class. 1893. 1892. 1893. 2. 
Passenger service...........8,823 8,705 30,562 28,202 
Freight service .........+- 14,059 12,572 194,141 160,256 
Switching service......../. 2,720 BDEE ccccce esooes 
Leased and unclassified.... 2,049 1,784 ...... -- co 
Company service.......... s+0+ cose 3,679 ores 
Fast freight line service... .... «+.» 6,206 ss 
Total owned ..........- Sec OC SS 
Total leased ..... uy owes 6 aoe eee 
Totals, equipped .......... 27,660 25,305 271,367 231, 
Totals in service, 1893.....34,788 .... 1,273,046 ....-- 


A similar summary of the automatic coupler would 


stand as follows: 
-——hetematio couplers —— 






cou 
Locomotives. jars.—— 
Class. 1893. 1892. 1893. 1892. 
Passengers .....cccseseees 2,640 1,930 30,446 herd 
Freight ......0. . 655 449 216,923 155,11 
Switching .....seecessseee ie a i EP er 
Leased and ae fied... 519 401 ...... waa 
Company service ..... Shee bbee ow ORe 7 ’ 
Fast’ freight service....... cic. «oat ee 0.6 
— cars — do raa te eeS + o> 261,562 1 
Total cars lea 555 SSok $45 cee ee 
Totals equipped ........... 3,986 2,923 318,302 241,411 


The general facts to be gleaned from the above 
statements are as follows: That on June 30, 1893, 
out of a total of 8,957 passenger locomotives, 8,825 
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were fitted with train brakes, and out of a total of” 


18,599 freight locomotives, 14,059 were so fitted. 
With regard to automatic couplers, it appears that 
2,640 passenger locomotives were so equipped out 
of the above total, but only 655 freight locomotives 
out of the 18,599 had automatic couplers. Turning 
now to passenger cars, we find that out of $1,384 
30,562 have air-brakes and 30,446 have automatic 
couplers. But with freight cars the record is very 
different. Out of an aggregate of 1,273,946 cars, 
only 271,367 have air-brakes and only 216, 23 out 
of a total of 1,013,307 cars assigned to freight ser- 
viee under the direct control of the roads are fur- 
nished with automatic couplers. The commission 
properly says that the railway companies are mov- 
ing very slowly in this matter of antomatic couplers 
for freight trains. As indicating the types of train 
brakes and couplers adopted by the railway coim- 
panies, several tables are given in the report, but 
they are given without any attempt to class. fy coup- 
lers under the same general type. Among train 
brakes the Westinghouse shows 287,703 cars 
equipped out of a total of 299,041, The New York 
brake comes next with 7,183. Among automatic 
couplers the Janney shows 102,056 out of a total of 
399 938, and then come the Gould, oy Ry 
Miller, Van Dorston, Chicago, Safford, ete., in the 
order given. No fewer than 55 automatic coupling 
devices are named in this list as in use. The use of 
automatic couplers has increased from 80,510 in 
ISSO to 322,288 in 1895. 

According to the commission's report, the number 
of men in the service of railways in the United 
States on June 30, 1893, was 873,602, an increase of 
532,187 over the number employed in the prey.ous 
year. These figures are given with the caution that 
they are not the average for the year, but the num 
ber of men on the companies’ pay rolls on the date 
mentioned. While the annual rate of increase in 
population is 2.50%, the rate of increase in railway 
employment during the year covered was about 
6%. As the first percentage relates to the entire 
population and the second to bread-winners only, 
there is clearly no tendency as yet for the railway 
industry to lessen its claims upon the laboring popu 
lation of the country, says the report. Classified by 
occupation, the railway employees rank in numbers 
as follows, for June 30, 1805: 





Gemeenl CABGOKG. 6. cccecsccs cosscveccccccsese 

Office CLOPEB. 2. .ccccece covcees eisCeraekemes 

Statlon APEMtS...... cc cececcccersee covseees 28,019 
Other station men .........6.66 5 ce eeee aawawe 75,181 
Enginemen PPOLTTTTTCCCR LTTE LL 38,781 
Firemen 

Conductors 

Other trainmen 

SE ig. beng 60 <6 oie ee cna veered neeeesiueta So 800 
COFPOMIOTB. 6c ccc ccc csr cee scccrccecsveccacs 41,878 
Qther GROPMOM. 2.6 cccccccccvcsscesccsvocccs 93,709 
Section foremen. ..........eeeceees award aed zo,.000 
Other trackmen .... a sasis ane 
Switchmen, flagmen ‘and wate ‘hmen. ieee? 46,048 
Telegraph operators and despatchmen........ 22,619 
Floating equipment employees. ............... 6,146 
Other employees and laborers................ 105,166 
PIE 6s 4ae ba Capeied. dubsKeddteevinseene's 254 


The average ratio of men per 100 miles of line 
under the following heads is thus given: General 
administration, 21; maintenance of way and struct 
ures, 151; maintenance of equipment, 103, and for 
conducting transportation, 234. 

The next subject taken up by the report is that of 
capitalization and value of railway property, and 
in this connection the commission truly says that 
no range of facts in railway accounting is so diffi- 
cult of accurate statement, owing principally to the 
reorganizations going on among companies passing 
through a process of consolidation. Only a few 
general statements will be attempted here. From 
the summaries given, for June 30, 1893, it would ap- 
pear that the total railway capital on that date 
was $10,506.255,.410, showing an average capital- 
ization of $63,421 per mile. Of this total amount 
$4,668,935,418 are represented by stocks and $5,- 
225,689,821 by funded debt, the latter covering 
mortgage, real estate and income bonds, and equip- 
ment and miscellaneous obligations. As to earning 
capacity of stocks and bonds, we find that in the 
year under notice 61.24% of the stock paid no divi- 
dends, and 10.93% of the bonds paid no jnterest. 
Of dividend-bearing stocks 27.43% paid a rate of 
from 4 to 8%, and the great bulk of the bonds 
carry between 3 and 6%. 

The following interesting table is given in the re 
port as showing certain general results in the ad- 
ministration of railway property: 








ENGINEERING 


NEWS. 


Item. 1805. 

Revenue per passenger per mile... cts, 2.108 
Average cost, carrying 1 passenger 1 mile ** 1. 
Revenue per ton of freight per mile...... * STS 
Average cost of carrying one ton one mile * vu 
Revenue per train mile, passenger trains SL.OG.S10 
Average cost of running a passenger train 

one mile ..... ‘ sakes ets 
Revenue per train ‘mile, ‘freig mt trains $1 
Average cost of running a freight train 1 miles! 
Revenue per train mile, all trains...... 3 
Average cost of running a train one mile, 

all trains ..... ...cts 
Percentage of oper ating ‘expel nses to operat 

SUED wees ewidkwne ¢ 67.82 





During the year covered by the report 2,727 rai 
way employees were killed and 31,720 injured. This 
is an increase over the previous year's report of 173 
under the first head and 3,462 under the second 
head. The number of passengers killed was ZOO 
and 3,229 were injured. This is 77 less killed and 
2 more injured than in 1892. The total number of 
passengers carried in 1895 was SO3.500,012. as 
against 560,958,211 in 1802; and thus about L in 
2,000,000 passengers was killed and 1 in about 1S0, 
(OO was injured. Under the head of “others killed 
or injured” are included casualties at statons, 
highway crossings and tresspassers upon the tracks. 
Under this head are charged 4,320 killed and 5,435 
injured during the year. 

Then follows a classification of railway ace dents 





resulting in casualties to employees, passengers and 
others, and a statement of the fatalities due to each 
kind of casualty sustained by trainmen, switch 
men, flagmen, ete. From these tables it) appears 
that of the total 2,727 fatal accidents to railway 
employees, 4833 were due to coupling and uncoupling 
ears, 644 to falling from trains and engines, 73 to 
overhead obstructions, 247 to collisions, 158 to de 
railments, 125 to accidents to trains others than 
these mentioned, $2 to accidents at highway 
crossings, 117 to accidents at stations, and 908 to 
causes not susceptible of classification. A similar 
statement covers the injured among the employees 
Referring to the statistics of accidents for the entire 
country, it appears that during the year covered 
one employee was killed for every $20 men em 
ployed, and one was injured for every 28 employed. 
In the more dangerous service, that of conducting 
transportation, says the report, one employee was 
killed for every 115 men employed and one injure | 
for every 10 men engaged in this branch of rail- 
way service, The greatly reduced risk of the pas 
senger itas already been referred to. 

The report closes with certain recommendations 
contained in previous reports relating to the form 
and method of reports to be made by various com 
panies to the commission. The report is signed by 
Mr. Henry ©. Adams, the Statistician to the Inter 
state Commerce Commission, and he credits the 
detail of compilation and the general management 
of the office to Mr. Stephen C. Mason, the Assistant 
Statistician. 


EXPERTS’ REPORT UPON THE PROPOSED 
HUDSON RIVER BRIDGE AT 
NEW YORK. 

The long experience and professional standing 
of the engineers making this report, coupled with 
the very unusual dimensions of the propose 
bridges, make their report one of the most interest 
ing and valuable engineering documents that has 
lately appeared, and we give it practically in full. 

This board of bridge engineers was appointed by 
the President, under an act of Congress, approved 
June 7, 1894, and its duty was to recommend what 
length of span, not less than 2,000 ft., would be 
safe and practicable for a railway bridge across the 
Hudson River, between 59th and 69th Sts., New 
York city. The board appo.nted was made up of 
Messrs. G. Bousearen, W. H. Burr, Theodore 
Cooper, George S. Morison and Col. C. W. Ray- 
mond, all well known to American engineers. The 
board assumed a minimum clear span of 2,000 ft., 
while the maximum span was the 5,130 ft. between 
pier line heads at 59th St. The submitted plans of 
the New York & New Jersey Bridge Co. locate! 
the east end of its 2,000-ft. span next to the New 
York pier-head line, and thus placed the west pier 
about 1,000 ft. from the New Jersey pier-head line. 
The board conc!uded that navigation would not be 
benefited by a greater clear span than 2,000 ft. 
unless the span reached from pier-head line to pier 
head line. A span of 3,100 ft. would meet all the 
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sve S01 LSU. ISSO 1ISSS 
2.126 2.142 2.167 2.105 2.840 
Lo Lane LUT 2.042 
SUN SIND M41 Loo 
nav ANI thee a 
SLOGSTS SLOG SL.OS.O11 $1. 13.002 
SL.OS1 SO433 SOUS 4 83.008 84.601 
SL.OLGLI S1.65.085 S1.05.454 $1.65.377 $1.65.712 
S106. 106 $1.06. 172 S1.05.711 St. ast SLOSSTO 


S1L4boy SLAG SAS S1.44.251 SLO LOL $1.46.719 


OO. SSO OO. 707 1 OO} OF 808 06.050 
O8.O7 66.73 65.80 OoOS1 65.34 
requirements of a single span The report con 

Hues as Lollows 


The planus aubmitted by the bridge compapies pro- 


Vide for a cautilever bridge currying iX itlroad 
tracks. This nomber of tracks Is the lea that has 
been vroposed by any cclipany Which has conten 
plated bridging the Hudsou River opposite the city of 
New York Your Board have therefore thoughi | 
right to make estimates for a bridge turnishing this 
recom nnioda Lion fhe fret that the river wtist be kept 
nobstructed during erection litnits the plans to cant 
lever and suspension bridges fhe plana subn ted b 


he bridge companies provide for a steel cautilever 
bridge, a deseription of which ts given in uppeoadiaxa 
A cuntilever bridge is a rigid structure” subjeet to 
those changes of shape only which are due to sirains 
it is well adapted to railroad uses 

In the first piace your Board are of the unanimou 
opinion that a cantilever span 4,100 ft. in the clear 
eould be built and would be a safe structure 

In the second place your Board have considered that 
the practicability of such a structure would depend 
upon its cost, and to determine this practicability have 


mide comparative estimates of the cost of tw inti 
lever bridges with clear spans of 2.000 ft. and 3.100 
ft. respectively These estinates are cotiparative 
rather than absolute; the benetit of doubt, where any 
exists, has been given to the longer span The es 


timates Include both substructure and superstructure, 
but have been made in round numbers and do not in 
elude the cost of tracks and other features which 
would be common to both planus 

A series of borings, covering virtually the limits per 
mitted by the act, have been made by the bridge com 
panies, under the direction of Mr. ©. B. Bush, © 
at the request of your Board, to determine the char 
acter of the bottom of the river hese borings have 
found reck at varying depths, but as the borlags were 
not extended into the rock, the absolute informa‘ton 
before your Board is that no rock exists above the re 
ported elevation rather than that solid rock exists 
below it; but your Roard have considered them 
selves justified in assuming that it is a substantial 
rock, suitable for foundations The borings outside of 
the limits of the special line considered have contirmed 
the accuracy of the others 

The depth to rock is about 125 ft. at each pier head 
line; it is about 260 ft. at the site where the pler of 
the 2.000-ft. span bridge would come; the rock rises 
rapidly from each plier headline shoreward. The depth 
ef water at the site of the river pier is about fe ft 
Under the water is a layer of mud, or silt, about 100 
ft. deep Below this mud is a fine sand, filled with 
fresh water under a pressure exceeding the head du« 
to its depth 

The mud or silt is not a sultable material for th 
foundation of the bridge piers. For the comparatively 
moderate weights carried by bridges of usual dimen 
sions, the sand would be a suitable foundation. For 
the extraordinary weights and dimensions of the 
bridge authorized by the act, your Board are not satis 
fied that the plers would be safe uniess founded on 
reck, and the comparative estimates have heen made 
for rock foundations. 

The lateral provisions to resist wind, and the longt 
tudinal provisions for stability during erection require 
a considerable base. The plans sunmitted hy the 
bridge companies proposed to use a plier ecouslating of 
four cylinders placed 200 ft. between centers in each 
direction. The total weight. ineinding the effects 
of wind pressure, carried on each cylinder is estimated 
at 25.000 tons. 

In proportioning these pliers your Board have found 
it necessary to adopt limits of stress. They have based 
their estimates on the supposition that the pressure be 
tween the metallie bedplates and the top Of the mas 
onry should not exceed 20 tons to the square foot, and 
that the pressure within the masonry and on the foun 
dation should nowhere exceed 10 tons to the square 





foot They consider, however, that in determining 
these pressures the weicht of the material disnlaced 
shonld be dedneted The welcht of masonry per cu 


ft. was taken at 159 Ibs. In air, at 87 Ibs. In water, 
and 50 Ibs. In mud, and at 30 Ibs. In sand. While 
these pressures have been exceeded In some structures 
they are higher than usual practice, and eall for 
masonry of good quality and more than ordinary cost 

Your Board have assumed that the masonry would 
finish 5) ft. ahove water. and have estimated the coat 
of these pliers, incinding excavation and sinking, at 
$1 per cn. ft. ahove a plane 125 ft. helow water. and 
have added eight mills to this for each additional foot 
of depth. 

The east nier of the bridge. with a clear span of 
2.000) ft.. wonld be immediately back of the New York 
pier headline. where the rock is 125 ft. helow mean 
hich water, The west pler would come tn the river 
where the rock Is 200 ft. below mean high water. The 
enst anchorage would be within the shore line. where 
the rock is not more than 20 ft. helow mean hich 
water, and the west anchorage wonld he Immediately 
west of the New Jersey nler headline. where the rock 
is 125 ft. helow mean hich water. The site of the 
west anchorage calle for an anche recé anan 1 fr lone 
as show n on the plans submitted by the bridge ecom- 
yeniog 

The east nier wonld eonstet of four cevlindere ench 
containing SER A en ft and costing on the heete 
given shove, S868. 000 z o ¢ tha ' owlir . 
So s04.00n. making for the four cylinders 

At the site of the west pler the average denth of rock 
is not lese than 2A fr A forndation earried to rock 
here wonld be nearly 100 ft. deerer than anv fonnda- 
tion which has ever been nnt tn. Such a foundation tn- 
volves very enrefn! consideration. and your Roard he- 
lieve that the additional price allowed for ao much of 






































































































































































































































































































































































































































































































ENGINEERING NEWS. 





Sept. 6, 1894, 





the work as is more than 125 ft. below water is none 
too large. Each of the four cylinders would contain 
1,880,000 en. ft,, of which 1,014,000 would be more 
than 125 ft. below water, making the cost of each cy- 
linder $2,427,500. and the cost of the four cylinders 
$0,710,000, 

The east anchorage pier would be founded on rock 
about 20 ft. below mean high water, and the west plier 
on rock 125 ft. below Water. Each of these plers 
should be estimated on the basis of a pler finishing 150 
ft. above high water, 20 ft. thick, and 100 ft. long on 
top, built with a batter of one in twenty, and founded 
on a caisson 40 ~ 120 ft. for the east pier, and 45 x 125 
ft. for the west plier. Taking the cost of the work 
above water at 75 ets. per cu. ft., and of the work be- 





low water at $1, the cost of the east pier becomes 
$431,000, and that of the west plier $1,038,000, The 
eost of the substructure for the bridge with the 
2,000-ft. pler span would be: 
Kast anchorage 3431,000 
eR GEL oi a0 hci chtiaa teu 3,464,000 
WOM DIOR. cc csccecevsvssceverecsscvesseees 9,710,000 
Wast GUCUOTARD . o.vecss cosvcvoncsatsersces 1,038,000 
SOAS. onan sckeees, Hever sbanvse ss pvienteane $14,431,000 


A careful estimate prepared by the bridge companies 
makes the weight of the superstructure 230,000,000 lbs., 
including the main span, the towers, and the two an- 
chorage spans, covering a total length of 4,120 ft. 
This weight has been checked and may be taken as 
approximately correct. The plan was prepared for a 
location at 72d St., where the distance between pier 
headlines is 3,070 ft. At 50th St. the west anchorage 
span would be lengthened 100 ft., and if the bridge is 
kept symmetrical the whole length will be increased to 
4.420 ft., and the total weight to about 240,000,000 Ibs. 
This estimate is based on a moving load of 3,000 Ibs. 
per foot of track and on maximum stresses of from 
40,000 to 22,500 Ibs. per sq. in., or about one-third of 
the ultimate strength of the material; 240,000,000 Ibs., 
at 4% cts, per pound, would cost $10,800,000, The cost 
of this bridge Would then be $25,443,000, 

This is the cost of a cantilever bridge of the mini- 
mum span which your Board are authorized to con- 
sider, the length of the entire structure from anchor- 
age to anchorage being 4,820 ft. As this plan of 
bridge is the one which the New York and New 
Jersey bridge companies have selected as the bridge 
they wish to build, its cost must be accepted for pres- 
ent purposes as the cost of a practical structure. 

The site of the east pier for the span of 8,100 ft. in 
the clear would be the same as that for the 2,000-ft. 
span; the site of the west pler would be the same as 
that of the west anchorage for the 2,000-ft. span. Both 
piers woud be founded at practically the same depth, 
or 125 ft. below mean high water. 

The wetght of the trusses of the long span would be 
about three times the Weight of those of the short 
span, and the weight of the floor and moving load 
would be about one and a half times that of the short 
span. ‘fhe total reaction on the pliers would be at 
least two and one-half times that of the short span. 
On this supposition each of the four cylinders would 
have to carry 62.500 tons. 

The piers in both bridges are so large that their vol- 
ume can be proportioned directly to the weights they 
have to carry. This would make the volume of eac 
pler of the 3,100-ft. span bridge two and one-half 
times that of the east pler of the 2,000-ft. = bridge. 
The estimated cost of the east. pler of the 2,000-ft. 
span bridge was $3,464,000, so that we may estimate 
the cost of each of the two piers of the 3,100-ft. span 
bridge at $8,060,000, 

The anchorage plers required for the long. span 
bridge need be little larger above the water level than 
for the shorter span. The anchorage pier on the east 
side Would be on rock about 20 ft. below mean high 


water: its cost would be about tne same as that for 
the 2,000-ft. span. The anchorage plier on the west 


side would be on rock 40 ft. below mean high water, 
and is estimated to cost $527,000. The total cost of 


the substructure for the 3,100-ft. clear span bridge 
would then be: 

PN BICOTORO: onic c cd ovdnveasenciveswaanass $431,000 
RC SOE cass ip vessel pacdcaessaxdbeebenecs 8,660,000 
WORE DIOR. nccccccccecccccccceseces sucacess 8,660,000 
WORE GRCMOTRRS 0c 6n cic be ncvinwecsaresesnecs 


- 
$27,000 


MOOR oi Sacac sb cchacdabissen 


Estimates by this Board show that the weight of the 
superstructure of this bridge would be approximately 
730,000,000 Ibs. about three times that of the shorter 
span bridge; 730,000,000 Ibs. at 444 cts. per Ib. is $32,- 
80,000, 

The total cost of the 3,100-ft. span bridge, covering a 
length of 6,100 ft. from anchorage to anchorage, may 
therefore be estimated at $51,128,000, though this esti- 
mate is probably too low. 

The estimated cost of the 2,000-ft. span bridge was 
$25,448,000 for 4,320 ft. To bring it into proper com- 
parison with the longer span bridge, 1,780 ft. of via- 
duct must be added. Estimating this viaduct at $1,000 
a foot, the cost becomes $27,223,000, The estimated 
cost of a long span cantilever bridge is $23,905,000 
more than this amount. Your Board are of the opinion 
that the additional cost of the long-span cantilever 
bridge is so great that it must be cuhered imprac- 
ticable. 

A suspension bridge is another possible form of con- 
struction at this location. Like the cantilever, it can 
be erected without falsework; unlike the cantilever, it 
has not generally been considered well adapted to rail- 
road uses. It has less rigidity than the cantilever, and 
deflects more from the combined effect of temperature 
and load. The flexibility of the cables tends to cause 
vertical undulations of the platform under a moving 
load, which are more objectionable for a_ railroad 
bridge than for a highway bridge, where the live load 
is less concentrated and is applied less rapidly. These 
objections lessen in importance as the span of the 
bridge and the proportion of the dead to the live load 
increase. 

In a bridge with six independent tracks the condi- 
tion of railroad service approaches that of highway 
service, and the position of trains which will produce 
a maximum disturbance would be of very rare occur- 
rence. The inclination of the platform lbongitudinally 
and transversely, arising from the undulations of the 
enables under the effect of moving trains, can be re- 
duced within unobjectionable limits by a proper system 
of stiffening; the effect of wind on cables and platform 
ean be taken care of by cradling the cables, and by a 
lateral system of bracing in the platform similar to 





that used in truss bridges. A single railroad track sus- 
pension bridge of 850 ft. span has been in continuous 
use, under restrictions of load and speed, for nearly 40 
years at Niagara. With this example before us, a six- 
track railroad suspension bridge of 3,100 ft. clear span 
cannot be dismissed without careful consideration. 

Your Board have therefore, investigated such suspen- 
sion eestge with great care, and it is their opinion that 
it could built, and that it would be a safe structure. 
As this opinion may be thought a departure from gen- 
eral opinion as to the adaptability of the suspension 
bridge to railroad service, it is proper that the Board 
should state their reasons therefore, and explain the 
features of the plan adopted by them for a compara- 
tive estimate in more details than was done for the 
cantilever plans. 

The essential differences between a cantilever and a 
suspension bridge are: First, that in the place of com- 
pression chords of the cantilever we have land anchor- 
ages built of eyebars and masonry; second, in place of 
the tension chords of the cantilever we have cables 
built of wire of a superior grade of metal; third, in 
place of the web bracing of the cantilever we have a 
composite system of suspenders and stiffeners, 

No question can be raised as to the safe and perma- 
nent character of the anchorages if built with a suffi- 
cient factor of resistance and proper provisions for 
thorough protection of the anchor chains against rust- 
ing. They have the advantage over the compression 
chords of the cantilever, that their weight is supported 
directly on the ground instead of forming a part of the 
dead load to be carried. 

As regards safety and efficiency, the wire cables are 
fully equal to the eyebar chords, if built with the same 
margin of strength. Experience shows that they can 
be effectivel poatoues against rusting by wire wrap- 
ping and painting. Wire at least three times as strong 
as eyebar steel Is a merchantable article, and cables 
made of this wire have the advantage over eyebar 
chords of less weight to be carried by the super- 
structure. 

The objections made to suspension bridges arise only 
from the third difference. It is often claimed that 
a sufficient degree of rigidity cannot be secured 
for railroad purposes, and that the stiffening members 
cannot be poms roportioned, owing to the uncer- 
tainty whi exists in the intensity of stresses due to 
changes of temperature and elastic deformation in the 
composite system. The Board have given careful con- 
sideration to these objections and believe that for prac- 
tical purposes they are met in the plan selected. 

Three principal methods have been employed to se- 
cure greater rigidity in suspension bridges: First, by 
inclined stays extending from the top of the towers to 
the platform. This system was advocated and applied 
pret oan | by the late John A. Roebling. Second, by 
trussing the cables either with straight chords, as in 
the Point Bridge at Pittsburg, or by a system of braces 
between two cables, as proposed by Mr. G. Linden- 
thal for his projected North River bridge. Third, by a 
stiffening girder fastened to the platform and extend- 
ing from one tower to the other. This system is a 
feature common to nearly all suspension bridges, but 
has seldom been applied in the most approved form to 
give the best results. The first method is at best in- 
complete, as a stiffening truss must be used for the 
middle half of the span. The second method might 
prove the most economical, but ite application to wire 
cables is still untried. Your Board have, therefore, se- 
lected the third method, that of the stiffening truss. 

The suspension bridge which your Board have selected 
for this location would consist of a single span of 3,200 
ft. between saddles, thus giving about 3,1 ft. in the 
clear, the two towers being located at the pier head- 
lines and the cables being carried in straight lines from 
the top of the towers to the anchorages, making equal 
angles on each side of the towers. This form of bridge 
has no side spans, but the tracks would be carried on 
viaducts between the towers and the anchorages. While 
the use of cables outside the towers to sustain side 
spans is generally considered economical, the arrange- 
ment selected gives the least length of cable and re- 
duces deflection from strains and temperature to a 
minimum, 

The two towers would be located in practically the 
same position as the towers of the 3,100-ft. cantilever. 
The substructure would be of masonry, finishing at the 
same height as the masonry of the cantilever bridge 
piers. The towers themselves would be of steel, and 
would be 570 ft. high from top of masonry to saddles, 
or 620 ft. from surface of water. For towers of this 
height there is no question of the economy and expe- 
diency of using metallic construction. The anchorages 
would be of masonry, each located about 1,000 ft. back 
of the towers. Both towers and anchorages would 
have to be founded on rock. 

The cables would be of wire, and the plans have been 
based on cable containing about 6,000 No. 3 wires 
(0.250 in. in diameter). Yiremakers are prepared to 
furnish a wire of this size, of the guaranteed strength 
of 180,000 Ibs. per sq. in., at moderate prices, and a 
much stronger wire at a higher price. Your Board have 
adopted as the unit stress on cables made of straight 
wire of this character 60,000 Ibs. per * in. of one- 
third of the breaking stress, this being the same pro- 
portion of the ultimate strength that the 20,000 Ibs. 
adopted in the cantilever structure bears to the proba- 
ble strength of eyebar steel. 

Your Board have estimated on a versed sine of 400 
ft., or one-eighth of the span. In the East River bridge 
the versed sine is less than one-twelfth of the span, 
and about the same as in other long span suspension 
bridges. In the Hast River bridge the cables are of 
steel wire and the towers of masonry. With the intro- 
duction of steel towers the economical proportions are 
changed, and it becomes practicable to adopt a greater 
versed sine than has hitherto been considered wise. 

Stiffening Truss.—There are several admissible forms 
of a truss. To justify the particular form se- 
lected by the Board for their estimate, it is proper to 
give a short explanation of its duties and mode of 
action. A stiffening truss is a girder supported by _ the 
eable and extending from one tower to the other. It is 
fastened to the platform at the several points of sus- 
pension to the cables, and it may be fastened to the 
towers in two ways; it may be held in the vertical di- 
rection, anchored down as well as supported, and act- 
ing as a girder resting on two supports, or it may be 
fastened also in the horizontal direction, acting as a 
girder fixed at the ends. The Board have confined 
themselves to the first case, which has the advant 
of greater simplicity in computation of stresses with- 
out material sacrifice of economy. 





The function of a stiffening girder is to distribute a 
load covering only a part of the span over the entire 
span. If this function could be performed without any 
deformation of the girder, the distribution would be 
perfect, and the symmetrical shape of the cables would 
be preserved, but as the girder deflects under the load 
that it carries, it exerts, through the suspenders, a 
downward pull on the cables as far as the load ex- 
tends, and beyond that ae the cable exerts a puil 
upward on the girder. f it is continuous it will take 
the shape of a reverse curve, with its point of contra- 
flexure at the end of the load. The strain in all the 
suspenders will be uniform for the whole length of 
span. The weight to be carried by the loaded portion 
of the stiffening truss will be the moving load upon it, 
less that carried by the suspenders. The suspenders 
over the unloaded portion, where the cable tends to 
rise, are strained by the resistance of the stiffening 
truss against flexure upward. The weight per unit of 
length carried by the suspenders will always be equal 
to the live weight per unit multiplied by the length of 
load and divided by the length of span. Over the 
loaded rtion this is the actual weight r unit of 
length, less the portion carried by the stiffening truss. 
Over the unloaded portion this represents the upward 
pull resisted by the stiffening truss. The upward force 
per unit of length which tends to lift the unloaded 
portion is therefore the assumed weight per unit multi- 
plied by the length of load and divided by the length 
of span, The weight per unit of length carried by the 
stiffening truss on the loaded portion is the total weight 
per unit of length, less that weight multiplied by 
length of load and divided by length of span. 

When one-half of the span is loaded the weight will 
be equally divided between suspenders and stiffening 
truss; the stresses in the chords of the stiffening truss 
will be one-eighth those caused by the same load ex- 
tending over the whole length of the span if the truss 
were not supported by suspenders. 

The greatest stresses occur in the continuous stiffen- 
ing truss when either two-thirds or one-third of the 
span is loaded. In the former case the loaded portion 
must carry one-third of the load, and the chord stresses 
at the middle of that two-thirds will be 4-27 of the 
maximum stresses at the center of the span if the 
truss were fully loaded and not supported by sus- 
penders; in the latter case, the chord stresses at the 
center of the loaded portion will be only 2-27, wiile 
the chord stresses at the center of the unloaded por- 
tion will be the 4-27, but reversed. As the two-thirds 
load may be placed anywhere in the truss, it follows 
that the chord stresses over the whole central third 
may be 4-27 of the maximum stress at center of span, 
if the truss were fully loaded and not supported by 
suspenders, The shearing stresses in the webs of the 
sti —t truss are determined by the same distribu- 
tion of loads. 

It must be remembered that the only stresses in the 
stiffening truss are those due to moving load, all dead 
weight being carried directly by the suspenders to 
the cables. 

While this is the simplest explanation of the duties 
of the stiffening truss, it does not take into considera- 
tion all elements. The downward and upward detlec- 
tion of the stiffening truss must be accompanied by 
corresponding changes in the shapes of the cables, but 
as these changes are in the direction in which the 
cables would move if no a truss existed, it 
follows that the weight is not distributed equally 
among all the suspenders, and the stiffening truss is 
relieved of resisting so much inequality as is taken by 
the cables. The elongation of the suspenders is also 
a slight element of disturbance, but not sufficient to be 
described here. An analysis of it will be found in Ap- 
pendix BE 

There are two other strains which the chords of 
the stiffening truss may be called upon to resist. 
The first of these is due to the deflection of the cables 
under temperature and under load. As the stiffening 
truss is not supposed to carry any of its own weight, 
it must deflect with the deflection of the cables, and 
this deflection must be accompanied by the transfer of 
a portion of its own weight to itself with correspond- 
ing stresses in its chords, these chord strains being de- 
termined entirely by their deflection. The other ad- 
ditional stress is due to wind pressure if the chords 
of the stiffening truss are made the chords of the la- 
teral system as in ordinary truss bridges. . 

The greater the depth of truss the less the chord 
stresses due to its stiffening duty, and the greater the 
stresses due to deflection of cables. The wind stresses 
depend on the horizontal distance between the two 
trusses. 

To avoid the strains due to deflection of cables the 
stiffening truss may be hinged at the center, which 
can be done by cutting one chord and putting a pin- 
joint in the other. This arrangement fixes the point 
of contrary flexure at the center of the span under all 
conditions of loading, and leaves the stiffening truss 
free to rise and fall with changes of deflection in the 
cables without additional strain. As the bending 
stresses at the center are now eliminated, the only 
function of the ana will be to transfer the shear- 
ing stresses. ith the introduction of the hinge and 
the fixing of the point of contrary flexure, the work of 
the stiffening truss is modified and the investigation 
becomes more complicated; it is given in Appendix 
E. The truss still equalizes the weight on all the 
suspenders, but the total weight carried by the sus- 
penders is equal to the whole moving load only when 
that load covers one-half the span. e YP nr chord 
stresses In either direction occur at a nee equal 
to 0.234 of the span from each end, and will be 0.1506 
of the maximum stresses at center of a continuous 
span if the truss were fully loaded and not supported 
by suspenders. 

The maximum chord stress in the hinged truss is, 
therefore, 1.017 times that in the continuous truss, 
but it is a maximum only at two points instead of over 
one-third the span. e continuous truss is better 
adapted to resist wind than the hinged truss, but its 
chords have to bear the additional stress due to de- 
flection. As the hinged truss is practicable and more 
economical than the other, it has been used in the es- 


timates made by your rd. 

The form which your Board have selected for a stif- 
fening truss is a riveted lattice Agree 120 ft. deep, 
the two trusses being placed 1 ft. between cen- 
ters. The web members are all inclined at an angle 
of 45° and are in el systems, so t¥at e 
truss is divided into 30-ft. panels, and the unsup- 

rted length of each web member is about 21 ft. The 
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sly overcome by the action of the moving load. The 

er ateral system is a comparatively light riveted 
lattice. The whole lateral work to resist wind press- 
ure is done by the bottom lateral system, in whicn the 
floor beams form lateral struts, and the diagonals are 
strained in tension. Gross bracing is provideu at every 
panel point to sustain the floor beams at their centers 
and to transfer wind pressure to the bottom chord, the 
pull of this chord bracing being resisted by the top lat- 
eral system. : ; 

Proportioning the trusses for a moving load of 3,000 
Ibs. per ft. on each of the side tracks, the maximum 
chord stress at the center of the half-span would be 
14,461,400 Ibs., and the maximum chord stress In the 
bottom chord at the center, taken on the basis of a 
wind pressure of 2,000 Ibs. per lin, ft., would be 25,- 
600,000 Ibs. As the chords are subject to reversal of 
strains your Board have tlimited the stresses in the 
chords due to moving load to 12,500 Ibs. per sq. in. in 
each direction, making an extreme variation of 25,- 
000 Ibs, but have allowed the stresses from the com- 
bined effects of moving load and wind to run up to 
v9 00 Ibs., believing that with the arrangement of 
cradled cables hereinafter described, the wind strains 
will never be anything like what should be estimated 
on. They have also estimated on the chord sec- 
tions never being less than 400 sq. ins. With these 
conditions the average section of the bottom chord be- 
comes 996 sq. ins., and that of the top chord 905 sq. 
ins., the two averaging 950 sq. ins. Allowing 25% 
excess for donate, the average weight of each chord 
rill be 4,087.5 Ibs r lin. ft. . 
“The average aaeok We the Web system will be 3,000,- 
ooo Ibs., in addition to which the web system has to 
do a duty in transferring weight from the upper to 
the lower chord equivalent to a shear of 1,300, ibs. 
yer lin. ft., making the total duty of each web equiva- 
ent to an average shear of 4,300,000 Ibs. If the web 
is proportioned on the basis of 12,500 Ibs. per sq. in., 
with an allowance of 50% for details and connections, 
the weight of each web becomes 3,509 Ibs. per lin. ft. 

The calculated weight of the top laterals is 500 Ibs. 
per lin. ft. The calculated weight of the bottom later- 
als, on the basis of 25,000 Ibs. stress per sq. in., with 
an allowance of 25% for details, is 1,150 Ibs. per lin. 
ft.. making total weight of laterals 1,650 Ibs, per lin. ft. 

The floor beams weigh 90,000 Ibs. each, or 3,000 Ibs. 
per lin. ft. of bridge. The stringers weigh 1,800 Ibs. 
per lin. ft. of bridge. Floor beams and stringers for a 
consolidated locomotive, weighing, with tender, 104 
tons. The total weight of the suspended superstruct- 
ure per lin. ft. may then be taken as follows: 


Pounds. 

Four chords, at 4,087.5 Ibs. ........6eeeeeeeees 16,150 
Two webs, at 3,500 IDS... ...ccccccccccvcccrece 7,018 
LOQOPOND ccvcccce. coscoscscccceciccccccccvccece 1,650 
Cross frames and hangers. ..........60eeeeeees 1,020 
PIOOF DEAMSB 2. cccccccccceccccccccccesecesssese 3,000 
StriMMOPs 2... ccccecccsccssce svessesscsaces «... 1,800 
Total steel per lin. ft. ...... 6. cece ee eeeeeeees 31,538 


This amounts to 100,921,600 Ibs. for the 3,200 ft. of 
span. If to this we add 2,400 Ibs. weight of the ties 
and rails and 18,000 Ibs. for moving load, We have as 
the total weight carried by the suspenders 51,938 Ibs., 
or 26 tons per lin. ft. 

This stiflening truss is a very different structure 
from the stiffening truss of any existing bridge. It is 
what it purports to be, a stiffening truss, with a heavy 
floor system like that used in the cantilever design, and 
with ‘stiff connections throughout. This stiffening 
truss, 3,200 ft. long, with its floor system, weighs two- 
fifths as much as the entire 4,320 ft. of steel work of 
the 2,000-ft. cantilever bridge. 

Suspenders.—The suspenders would be either wire 
ropes or cables of straight wires like the main cable. 
They have been proportioned on the basis of a stress of 
30,000 Ibs. per sq. in. of section, and on this basis, with 
an allowance of 20% for connections, will Weigh 1,425 
Ibs. per lin. ft., making the whole weight transferred 
to the cables, 53,363 Ibs. The suspenders weigh 4,560,- 
000 Ibs. for the 3,200 ft. 

Cables.—The average weight of the cables will be 
14,792 Ibs. per lin. ft. of bridge. The total weight to 
be carried by the cables may therefore be taken at 
63,100 Ibs. per lin. ft., amounting to 217,920,000 Ibs., or 
100,000 tons for the span of 3,200 ft. The versed sine 
assumed is 400 ft., or one-eighth of the span. The 
greatest strain in the cables will be next to the sad- 
dies, and will be equal to the weight carried muitiplied 
by 1,118, amounting to 243,724,000 Ibs., which, at 
60,000 Ibs. per sq. in., will require 4,062 sq. ins. Six 
thousand No. 3 wires have a total area of 316 sq. ins. 
The 4,062 sq. Ins. may be divided into 12 cables of 
338.5 ins. each. Your Board believe that these cables 
cyn be constructed now as easily as those of the East 
River bridge were at the time it Was built. 

The arrangement of cables which has seemed most 
feasible to your Board, and which has been used for 
the basis of these estimates, places six cables ou each 
vide, the cables being 20 ff. apart on top of towers, 
the two cables next to the center on each side being 
in vertical planes and the other cables cradled into 
planes which intersect in the lines of the pins 
which sustain the floor beams. A_ separate sus- 
pender reaches from each pin to on cable, the sus- 
penders being in the same planes as the cables. 

Many’ the cradling of the outside cables is 100 
ft. in a height of 460 ft., or one in 4.6. Horizontally it 
ix 100 ft. in a total iength of 3,200 ft., so that the hor- 
izontal cradling of the two outside cables is 200 ft. in 
3,200 ft., or one in 16. A sufficient cradling is obtained 
not only to resist the entire wind pressure on the 
cables, but_to relieve the lateral system very materi- 
ally. The distance between the cables will favor sim- 
ultaneous construction. The suspenders at each point 
will be of uniform length and will pull together. The 
length of the suspenders at the center of the span 
must be enough to allow the cables to clear each other 
where the attachment is made, and this places the 
lowest parts of the cables 60 ft. above the pins. The 
total height of the towers above high water is made 
up as follows: 


Feet. 





Clearance required by law..........cccccccseveees 1 
COREED, Sc MenMithbieede leads 6-6a4 Gudedowsnwesesey 1 
SUNG ET boda cane de ave cncsciccecsats Ca 
VOUGON GUD: ei hon Rh eis 0 bdek evn obicebteteccs 400 

ROO wes sev cenatewes eee he This LOU cSeceentiee 620 


che total eagth of each cable from anchorage to an- 
chorage is 5, ft. The weight of each of the 12 
cables per lin. ft. of cable, including wra s. is 
1,183 Ibs, The welght of the 12 cables is 14,200 Ibs, 





‘per lin. ft., and the total weight of the cables 79,647,- 
800 Ibs. 

Towers.—The weight transferred by the cables to each 
tower is 218,000 Ibs. The towers are 570 ft. high from 
top of masonry to saddles. As these towers are only 
in compression and the members so large that they 
may » treated as short compression members, a 
stress of 20,000 Ibs. per sq. in. at the top is permissible. 
This requires 10,900 sq. ins, of section. The weight of 
each tower, with an allowance of 8U{% for details and 
connection, would be 38,023,560 Ibs., or 76,047,000 Ibs. 
for both towers. The total weight to be carried on the 
lower part of the tower would be 128,000 tons, making 
a pressure of less than 24,000 Ibs. per sq. in. at the 
base of the steel columns, which will be very slightly 
increased by the Wind pressure and by the horizontal 
deflections at the top of the towers if the saddles do 
not move freely. 

Anchor Chains..-The cables are carried in straight 
lines from the saddles to the anchorages, each anchor 
age being on two parts, each part anchoring the six 
cables in its side of the bridge. The upward pull of 
the cables at each anchorage (one side) is 54,500,000 
lbs., and the horizontal pull, 109,000,000 Ibs. The esti- 
mates have been made on the basis of connecting the 
cables with the anchor bars outside of the masonry of 
the anchorage, placing these anchor bars in tunne!s, 
and connecting them with bearing plates at the lower 
ends. Everything would be accessible for care and re 
pairs. The chains would be of steel eyebars, which 
have been proportioned for a stress of 20,000 Ibs. per 
sq. in., with an allowance of 20% for details. The esti- 
mated weight of the bars and pins in each of the four 
half anchorages is 6,825,000 ibs., while the plates at 
the bottom would add 600,000 Ibs. to th's amount, mak 
ing the total weight in each half anchorage 7,425,000 
Iba., or 29,700,000 Ibs. in the four. 

Structural Steel.—In estimating the cost of the struct- 
ural steel work your Board used the same price per 
pound as for the work in the cantilever bridge, namely, 
4%4 cts. On this basis the cost would be as follows: 


Pounds. 

Suspended superstructure ...............045 100,921,600 
Ree Wiles endaddackidsedndweetessencss 76,047,000 
SN ie ei ended canCiiokneecemedideawensd 27,300,000 
DE EEE akvak sect packes eekhesucavaes 2,400,000 
IN ROOD dick nee gee hes Kcarecwoeewesn 206, 668,600 
PE I CO a esa ee cc detanseevereescecesicses $0,300,087 


The majority of the Board believes that this price 
is too high, owing to the difference in character of 
steel work in the tWo structures, and that the total 
cost of the structural steel work should not be esti- 
mated higher than $8,500,000. 

Wirework.—-The cables and suspenders have been 
estimated at 8 cts. per Ib., making their cost: 


CGR Sc ci paetcudrutee nied seanees fpounds) 79,647,800 
NDS civ ndcbe cesendeucqrecencs ie 4,560,000 
DE ae acicsess Seusesdecteans ” $4,207,800 

BE Bo ii.6 0 cst ce eeeececccesececeacaes $6,736,624 


Superstructure.—The total cost of the superstructure 
is $16,036,711, on the basis of 44 cts. for all structural 
steel. 

Substructure.—The substructure would consist of 
two anchorages and the bases for two towers. Each 
tower base has to carry the following weights: 


‘Tons. 

Suspended weight on top of tower.............. 100,000 
EEE. coc deeb. a0 On a aCENECC EDEN 6s Cedcecees ce¥es 19,000 
Py GES OR WIN vik hock deiceseteccri anced 4,000 
EE caradard des cheakaebesisietessoeentesne 132,000 


Bach of the tower bases of the 2,000-ft. cantilever 
bridge carries 100 tons. In both cases the foundations 
can be made popertienes to the weight carried. The 
east tower is in the same place as the east pier of the 
cantilever bridge. The cost of this base for the sus- 
— bridge tower will be that of the cantilever 
ridge pier, or $3,464,000, multiplied by 1.32, making 
$4,572,480. - 

The west tower would come immediately west of the 
New Jersey pier headline, the average depth of 
rock being about 10 ft. more than on the east side, 
requiring 414,000 cu. ft. additional in the foundation. 
Sstimating on the same basis as for the west pier 
of the cantilever bridge, the cost of this 414,000 cu. 
ft. of foundation would be $431,000, which would make 
the cost of the west tower base $5,003,480. 

The anchorages have peen planned on the basis of 
putting the entire weight which is to resist the pull 
of the cables above mean high water; and the quan- 
tities have been based on a co-efficient of friction of 
0.6 and a factor of safety of 2. The anchorage at 
each end of the bridge would contain 5,940,000 cu. ft. 
above the foundation. The only duty of the anchorage 
is to act as Weight, and a very cheap class of masonry 
can be used for this purpose; rubble made of the 
most available stone, with a facing of rough ashlar 
or brick, would do. The cost of this masonry may be 
estimated at 37% cts. per cu. ft., although the Board 
believed it could be built for much less. On this basis 
the cost for each anchorage above mean high water 
is $2,227,500. 

The east anchorage would be founded where the 
rock is 20 ft. below mean high water; the foundation 
could be put in with a cofferdam, and has been esti- 
mated as costing 75 cts. per cu. ft. There would be 
1,150,000 cu. ft. in this foundation, making the cost 
$862,500, and the total cost of the east anchorage 
$3,090,000, ‘ 

The foundation of the west anchorage would have 
to be sunk 60 ft. to reach the rock, and would prob- 
ably be put in by the pneumatic process. Its volume 
would be three times that of the east anchorage, and 
its cost may be estimated at the same price per cubic 
foot, or $2,587,500, making the total cost of the west 
anchorage $4,815,000, 

The total cost of the substructure would then be: 
East anchorage, $3,090,000; base for east tower, $4,- 
572,480; base for west tower, $5,008,480; west anchor- 
age, $4,815,000. Substructure, total, $17,480,960. 

The anchorages can be adapted te carry the tracks, 
but the tracks must be carried between them and the 
towers on viaducts. requiring 925 ft. of viaduct on 
each side, or 1,850 ft. in all, which has been estimated 
at the same price as before. The total length of the 
suspension bridge, including viaducts and anchorages. 
is 5,600 ft. The total cost will be as follows: Super- 
structure, $16,036,711; substructure, $17,480,960; total, 
$33,517,671; viaduct, $1,850,000. Grand total, $35,367,- 


671. 
The estimated cost of the 2,000-ft. cantilever bridge 


Lao 


Was $25,443,000 for 4,320 ft. To compare it with the 
5,600-ft. suspension bridge, 1,280 ft. of viaduct must 
be added. This makes the cost $26,723,000, The esti 
mated cost of the suspension bridge is $8,044,671 more 
The fairest comparison is by percentages; the cost of 
the suspension bridge is nearly S2'9 more than 
that of the 2,000-ft. cantilever bridge. It allowance is 
made for cost of structural steel in accordance with 
the views of a majority of the Board, the difference 
will be reduced to $7,844,584, or nearly Sv the 
general conclusion which your Board have reached is 
that the cost of a suspension bridge of a single span, 
vesigned for its whole length for the same moving 
load as the 2,000-ft. cantilever bridge would be less 
than one-third more than that of the cantilever 

Deflections.—The structure described is one of un 
usual rigidity. The expansion of the metallic towers 
counteracts in a degree deflections due to elongations 
of cables under an increase of Lemperature, this detlec 
tion being further reduced by the large versed sine. 
Of the $4 tons per lin. ft., only 9 are moving load, sv 
that the stress per square inch on cables caused by a 
maximum moving load is less than 16,000 Ibs; it 
would not exceed 5,000 Ibs. with an ordinary freight 
train on every track, or 2,500 Ibs. with a passenger 
train on every track. The deflections have been cal 
culated for a full moving load with the following re 
sults: 

Conditions. Effect of 
(4) degrees F + 2 cable between towers 
Max. moving load. 2.75. 
+ O.1 back stays 


+ O22 towers 
Ol 
+ 0.08 suspenders, 
oO. 
+ 1.1 total 
’ 


° 
» 
Combined, 4 


os 
Oil 
O00. 

4.05. 

In other words, the total deflection at the center of 
the span below a mean is about 5 ft.; the deflection 
above a mean is less than 2 ft.; the total range is 
less than 7 ft. These deflections are within satisfac 
tory limits for railroad service. 

A deflection of 5 ft. in a length of 3,200 ft., caleu- 
lated for a modulus of elasticity of 28,000,000 Ibs., 
corresponds to a chord stress of 7,870 Ibs. per sq. in. 
in a stiffening truss 120 ft. deep. This is the stress 
which has been eliminated by the use of the hinge. 

Lighter Structure.—The calculations of the cost of 
the suspension bridge, which has been described, bave 
been made as nearly as possible on the same basis as 
the estimates for the cantilever bridge, without taking 
into consideration the fact that the cantilever bridge 
would be strained nearly to its full capacity by a 
load 1,000 ft. long, while the suspension bridge would 
be fully strained only when covered by a load three 
times that length. Furthermore, no allowance has 
been made for the fact that the maximum strains in 
the stiffening truss would occur only under com 
binations which might not arise onee in a century, 
and which could be prevented by simple police regu 
lations, 

A moving load of 3.000 Ibs. per ft, 1,000 ft. long, on 
each of the six tracks, crossing the bridge without 
change of relative position, would produce practically 
maximum effects in upward movements on «a continu 
ous stiffening truss, but it would produce only one-half 
these movements downwards. In other words, the 
chords of the stiffening truss would be strained 12,500 
Ibs. per sq. in. by upward bending, but only 6,250 Ibs. 
by downward bending, on the assumption as before 
that all the moving load is distributed by the stiffen- 
ing truss; as only about 88% is distributed by reason 
of the unsymmetrical deflection of the cable, the max- 
imum chord stresses are reduced and become respec- 
tively 11,000 and 5.500 Ibs. The greatest upward de 
flection from the action of the cables occurs from the 
effects of temperature when the bridge is unloaded; 
under a full load it is eliminated, and under a 1,000- 
ft. load it Is reduced to about 1 ft.. which corresponds 
to a chord stress of 1,570 Ibs., making a total of 12.,- 
570. The downward deflection would never exceed 
3% ft.. with the limited length of train. which cor 
responds to a chord strain of 5.509 Ibs.. or a total of 
11,099, so that a continuous truss could he used with- 
out exceeding the assumed limits of stress. 

Tt should be noted that the only condition which 
would produce these stresses would be the passage of 
six maximum trains side by side. A single freight 
train in the most unfavorable position would produce a 
stress of not over 3.500 Ibs. in the chords of the stif 
fening truss. and a single passenger train a stress of 
not over 1,800 Ibs. In providing for a lighter struct 
ure, adapted to trains 1.000 ft. long. it should be 
thonght best to make no reduction in the welght of the 
stiffening truss or the floor system, but the continuous 
form of truss might be selected. 

If the stiffening truss did its complete duty in the 
distribution of weight, the greatest strain which a 
train 1,000 ft. long. weighing 3.000 Ibs. per ft. could 
throw upon the cables would correspond to a uniform 
load of 937 Ths. If the stiffening truss did no duty 
whatever. but the weight was distributed strictly ac 
cording to the laws of leverage. the greatest strain 
which such 1,000-ft. train econld throw upon the cables 
would correspond to a uniform load of 1,582 Ibs. per 
lin. ft. Under these circumstances it seems safe, 
while not reducing the stiffening truss. to provide for a 
moving load on the cables of only 1.500 Ibs. per ft. of 
track. For this approximate calenlation the weights 
per lineal foot may then be taken as follows: 

Pounds 


Snusnended superstructure and tracks 24.000 
ow a, | Seer 9.000 
Cables and suspenders 14,000 

oo ots a ; 57.000 


This is 28% tons per lin. ft. instead of 24 tons, the 
rednetien in the total earrving capacity being abour 
168%. It should be observed that the live load is only 
15.8% of the whole. so that the additional stres« pnt 
on the cables by the simultaneous passage of six 
maximum trains would without allowance for the 
work of the stiffening truss, he only 10.000 Ibs. per sa 
in. The stress imposed by a 1,000-ft. passenger train 
under the most unfavorable conditions would not be 
over 1.200 Ibs. 

For the purnose of presenting comparison, the «ns- 


pended superstructure remains unchanged; all other 
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parts may be taken at 16% less than in the previous 
estimate. The weights and cost of such a bridge may 
then be estimated as follows: 


Pounds. 
Suspended superstructure .........+-.e.005 101,000,000 
Es co ays bib kewlded dit wldeh oy. 0 area . 64,000,000 
Chains and anchor plates... 


. 25,000,000 


Deeeeen BO008 «6.60 cac sic ckctndsvenstes vee 199,000,000 


Oe BON, 68's-9 ttc. 60 20a 2s 0 Badd bee 050 408 1K a ee 
a ee re eae 5,659,000 





Total superstructure ... 


.. «814,209,000 
Substructure R 


- 14,684,000 
$28,873,000 
1,850,000 








And for viaduct 





$30,743,000 

This is $4.625.000 less than the previous estimate 
and $4,020,000, or about 15% more than the cost of the 
cantilever with the 2,000-ft. clean span. 

This estimate has been made for the purpose of com- 
poring on the same basis that of a factor of safety of 
three on ultimate strength of metal, the 2,000-ft. canti- 
lever aod the suspension bridge when carrying train 
lon ds 1,000. ft. long. 

If it be thought that the stress of 609,000 ibs. per s9. 
nh. on the wires of the cables is too high, it may be 
noted that the difference in the cost of wire work in 
the two suspension bridge estimates is $1,017,624, and 
if the higher cost Is restored it will be equivalent to re 
cdacing the stross In wire to about 50,000 Ibs. per sq. 
in. With this change the cost of the lighter structure 
becomes $31,671,000, this being $5,038,000, or about 19 
more than that of the 2,000-ft. cantilever. 

If only one srain is allowed on one track at a time 
maximum streases will occur in the different members 
uo ofterer than the same loads would produce maxt- 
mum stresses in the 2,000-ft. cantilever. Moreover, 
the load of 1.500 Ibs. per ft. adopted for the cables is 
the full weight of a passenger train, and would not 
be exceeded if the entire span were covered with the 
heaviest class of passenger equipment. 

Upper Location.-If a location near 69th St. were 
adopted, the conditions would be a little more unfav- 
orable for the foundations of the towers, but very 
much more favorable for the anchorages, as rock is 
found above water on both sides. 

The cost of the two anchorage foundations is $3,- 
150,000 In the first estimate and $2,900,000 in the see 
ond estimate; these foundations would be sived at 
the upper location. These figures are enough to 
show that there are points within the limits prescribed 
by the act where the difference in cost between the 
2,000-ft. cantilever and the = single-span suspension 
bridge might be much less than has been estimated, 

Conclusion.—--The only subject referred to your Board 
is to “recommend what length of span not less than 
2,000 ft. Would be safe and practicable for a railroad 
bridge to be constructed over the Hudson River be- 
tween 50th and 69th Sts,"" 

A single span from pier head to pier head, built on 
nee See cantilever or suspension principle, would 
” safe. 

The estimated cost of the 3,100-ft. clear span canti- 
lever belug about twice that of the shorter span, your 
Board consider themselves justified in pronouncing it 
impracticable on financial grounds. 

As the cost of the single span suspension bridge 
is almost one-third greater than that of the 2,000-ft. 
cantilever, your Board are unable to say that such 
«xreater cost is enough to render the suspension bridge 
impracticable. 

The Board have reached this conclusion after care- 
ful study, and they have thought it best to give the 
full course of reasoning which they have followed. 
They feel that the contingency attending the construc- 
tion of the deep-river foundation of the cantilever 
bridge, even waiving the absolute necessity of carry- 
ing this foundation to rock, is enough to balance a 
part of the greater cost of the suspension bridge. 

The Board pronounces the suspension bridge practic 
able, but it does not In this conclusion give an opinion 
on the financial practicability and merit of either plan. 

Before closing your Board desire to state partien- 
larly that the estimates have been made for compara 
tive purposes, and are not to be taken as a measure 
of absolute cost. 

They are believed to be thoroughly fair for eom- 
parisons; the prices assumed may he much higher 
than absolute cost. The plans on which the estimates 
are made, a sketch of which accompanies this report, 
would undoubtedly be modified if a bridge were built. 
Respeetfully submitted, 

G. Bouscaren, 

W. HI. Burr. 
Theodore Cooper, 
George S. Morison, 
©. W. Raymond. 


THE BATES HYDRAULIC DREDGE ON THE 
CHICAGO DRAINAGE CANAL. 
(With inset.) 

We show on our inset sheet this week a plan, ele- 
vation and perspective view of a hydraulic dredge 
containing novel features of construction, 
which is in use on Section B of the Chicago Drain- 
age Canal and is said to be giving excellent satis- 
faction. The material is a soft black loam, varying 
from 2 ft. to 20 ft. in depth, and is deposited out- 
of the which form the of the 
eanal, The canal on this section is 202 ft. wide at 
the bottom, with side slopes of 2 to 1. The dredz- 
ing barge is a substantially-bu'lt flat-bottom vessel, 
105 ft. long, 38 ft. wide and 6 ft. 2 ins. in depth. 
Steam is furnished by a battery of four horizontal 
boilers, each 60 ins. in diameter and 16 ft. in length. 

The feature of principal interest in connection 
with the dredge is the cutter, which, as seen by the 
drawings, is a hollow cylinder 5 ft. in diameter and 
{ ft. in length, armed with steel knives. These are 
so inclined as to throw the material inward toward 
the opening of the suction pipe as the cutter ad- 
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vances. The suction pipe is 20 ins. in diameter and 
both it and the shaft which operates the cutter are 
carried by the “ladder,” which takes the place of 
the dipper boom in an ordinary dredge. The total 
length of the ladder is 39 ft. At the top of the lad- 
der a vertical telescope jo‘nt connects the steel suc- 
tion pipe to the cast iron pipe on the barge. ‘The 
cutter is operated by a pair of horizontal engines, 
mounted on the bow of the barge, as shown in the 
plan view. 

The office of the cutter is merely to attack and 
loosen the material in its path. The work of lifting 
and transporting this material is done by water, set 
in motion by a 6-ft. centrifugal pump, driven by 
a Westinghouse engine of 250 HP., coupled directly 
to the pump shaft. The discharge pipe from this 
big pump is cast iron, 18 ins. in diameter, to the 
stern of the barge; here it connects to an 18-in. 
riveted steel pipe, made in lengths of about 33 ft. 
each. This is floated on the surface of the water 
and extends to the shore, and thence over the level 
to the place of delivery of the material. The joints 
between the lengths are made of rubber hose fas- 
tened by wrought iron clamps. 

The general plan of work is as follows: The 
stout spud shown at the rear of the barge is forced 
into the bottom and on it as a pivot the barge is 
swung, the cutter traversing the are of a circle 180 
ft. in diameter. As the cutter rotates, of course the 
material is undercut one way and over cut back. 
The swinging is done by two cables, one anchoreil 
to each bank and both connected to a double revers- 
ing hoisting engine which pays out one cable as 
the other is wound in. It may be noted that the 
same engine has a drum for hoisting and lowering 
the cutter, and both motions may be made at the 
sume time. In the plan this hoisting engine is shown 
located on the main deck just forward of the pump, 
but, as constructed, it is placed on a platform direct- 
ly above the engines operating the cutter. ‘The 
barge is moved ahead by means of the device shown 
at the rear, which is actuated by a hydraulic cyl- 
inder. The vertical spud is also raised and lowered 
by hydraulic power. 

The discharge from the dredge contains from 5% 
to 80% of solid matter, depending, of course, upon 
the character of the material in which the cutter is 
working, and the average is about 15%. In some 
places where the mud is particularly soft it is stated 
that the discharge is practically a paste. The fol- 
lowing statement of the work of one of the dredges 
during 13 working days is given us by the American 
Hydraulic Dredging Co.: 

During this period there were 3064 working hours, 
divided into 230% engine hours, and 76 hours during 
which no work was done. Of the 76 hours, 4 hours 
were occupied in moving the dredge to a new position; 
16 hours putting in a new gear and new cutter; 144 
hours in sundry incidental repairs, and hours were 
occupied in clearing the cutter of bulrushes and long 
grass, and the pump of rocks, as the material being 
dredged during this period had over it a luxuriant 
growth of long grass and bulrushes and contained a 
considerable number of small boulders. The number 
of cubic yards excavated in 23044 hours was 102,909, 
or an average of 446 cu. yds. per working hour. 

It is also stated that on special runs the machine 
has excavated 7,000 cu. yds. in 12 hours, or about 
585 cu. yds. per hour. The dredge is working con- 
tinuously, day and night, making no stops except 
for repairs and renewals. 

The dredge was designed by Mr. Lindon W. 
Bates, President of the American Hydraulic Dredg- 
ing Co., and we understand that some of its details 
are the subject of patents. We are indebted to the 
company for the information and drawings from 
which our article and illustrations have been pre- 
pared. 

The dirt is deposited on the belt through a granu- 
lator, which is mounted upon a car running trans- 
versely across the bed of the canal and is fed into 
the granulator by a steam shovel. 

The steam shovel excavates from the face of the 
eut, running from the south to the north over a 30 
ft. radius curve and a moveable track. When the 
shovel has proceeded half way toward the north 
berm of the canal, the curved track is moved into 
position for the new cut, and the straight track upon 
which the shovel travels northward, is shifted to 
connect with the curve in its new position. 

The car carrying the granulator straddles the 
lower section of the belt and follows the northward 
course of the steam shovel, the track being shifted 
westward while the car is at the north end of the 
cut, brings the same into position for the new cut 
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when brought again to the south end, and before 
proceeding upon its northward trip the other end of 
the track is moved to the west. 

This granulator is built in all practical respects 
like those commonly used in brickyards, except that 
it is very much heavier and stronger. On the car 
with the granulator is mounted a 100-HP. high- 
speed engine, with the necessary boiler, the engine 
and granulator being coupled with a friction clutch. 

This granulator reduces the material deposited in 
it to reasonable proportions, which fall upon the bel: 
through an aperture in the bottom of the car, and, 
while the same has been in operation but a few 
days, the time has been sufficient to state that it wil! 
readily feed 125 cu. yds. of clay per hour onto th: 
belt, and the belt has demonstrated its capacity to 
transport this material on to the spoil bank in its 
designated location north of the north berm of the 
canal. 


TWO NEW TIEPLATES. 


The success which has attended the use of metal 
tieplates in effecting economy in maintenance of 
track has naturally led to the bringing forward of 
a number of different patterns, most of them modi- 
fications of plates already in use. Fig. 1 shows two 
tieplates designed by Mr. Benjamin Wolhaupter, o! 





Fig.1. Tie Plates, Designed by Benjamin Woll- 
haupter. 
Chicago. They have four rows of discontinuous 


ribs, parallel with the fibers of the wood, and 
have also ribs on top to take the lateral thrust of 
the rail. One of these plates has short transverse 
spurs, forming ribs of spur shape, but the effect of 
so many points seems very liable to injure the wood 
by cutting and bruising. Fig. 2 shows the Colum- 


Top. ‘ Bottom, 
Fig. 2. Cclumbian Tie Plate, Designed by David 
Servis. 


bian tieplate, invented by Mr. D. Servis, having 
two ribs on top, which seems an unnecessary ar- 
rangement, and two ribs on the bottom. The latter 
ribs are placed transversely to the fibers, but are so 
arranged as not to cut the same fibers, and so cut off 
a section of the tie. This latter plate is being sold 
by Servis & Bartlett, of Toledo, Ohio. 


A NEW RAIL JOINT. 
The rail joint illustrated in the accompanying 
sketch is a German invention, recently patented 





A German Rail Joint. 


/ 


in the United States. As seen from the cut, the 
idea of the inventor ig a variation from the old 
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VIEW OF DREDGE AT WORK ON SECTION B. 
Heldmaier & Neu, Contractors. \ 
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LONGITUDINAL “SECTION OF DREDGE. 
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PLAN OF DREDGE. 
HYDRAULIC DREDGE ON THE C 


Lindon W. Bates, Designing Engineer. The A; 
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Section E-F. 
REVERSIBLE CUTTER AT 
END OF SUCTION PIPES 
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The American Hydraulic Dredging Co., Builders. 





THE CHICAGO DRAINAGE CANAL. 








| 
| 
| 
| 
| 





ents 2 ET 


steno: 


Sa OA OPIS A ti th OS 


ola rath 


+ ee nn ree eae: 


ele eB PRG SOCRATES tt CT ON 


Sept 6,1894. 


ENGINEERING NEWS. 





idea of a miter joint, the novel feature being the 
bevel of the cut half of the rail so that the wheel 
will be carried on the solid half as it passes the 
joint, and will not strike the cut half until it is past 
the joint, notwithstanding the deflection of the 
solid half under its load. Any suitable type of fast- 
ening may be used with the joint. Apparently the 
inventor would have to devise a machine to cut 
rail ends to the form illustrated before he could hope 
for extended use of his joint. We are indebted to 
Mr. B. M. Krohn, C. E., of Phoenixville, Pa., for 
the drawing from which our illustration is made. 


PERSONALS. 


Mr. William May, railway contractor, of Paducah, 
Ky., was shot near Simpson, IIl., Aug. 28. 


Mr. John V. Smith, a well-known architect, of De- 
troit, Mich., died at Saginaw, Mich., Aug. 26. 


Mr. George J. Gillespie, Superintendent of the Bar- 
ber Asphalt Paving Co., at Louisville,Ky.,died Aug. 27. 


Mr. W. S. Moore has been appointed Engineer Main- 
tenance of Way of the Michigan Division of the Cleve- 
land, Cineinnati, Chicago & St. Louis Ry. 


Mr. Albert H. Porter and Mr. Wallace C. Johnson, 
civil engineers, Niagara Falls, N. Y., have dissolved 
partnership. Mr. Porter is City Engineer of Niagara 
Falls. 


Mr. Howard Carson, Chief Engineer of the Metropol- 
itan Sewer Commission, of Boston, Mass., has been ap- 
pointed Chief Engineer of the Elevated Railway and 
Subway Commission of that city. 


Mr. Channing M. Bolton, M. Am. Soc. C. B., Chief 
Engineer of the Eastern Division of the Southern Ry. 
(formerly Richmond & Danville R. R.), has had his 
jurisdiction extended over the entire system. 


Mr. Henry H. Carter, M. Am. Soc. C. E., Superin- 
tendent of Streets, Boston, Mass., has been appointed 
one of the three consulting engineers of the Elevated 
Railway and Subway Commission of that city. 


Mr. John E. Searles, of Baltimore, Md., has been 
elected President of the Baltimore, Chesapeake & At- 
lantie Ry. Co., a new company organized to develop 
the railway and steamship systems of the Maryland 
peninsula. 


Mr. Albert A. Carey, M. Am. Soc. M. E., of the 
Abendroth & Root Mfg. Co., New York city, has been 
seriously ill for the past few weeks with appendicitis, 
and was recently obliged to undergo an operation, 
from which he is recovering. 

Miss Phillipa Fawcett, the daughter of the late 
Postmaster-General of England, says an English con- 
temporary, has commenced the study of civil engineer 
ing at Westminster. Miss Fawcett has already taken 
high honors in mathematics. 


Mr. Daniel Ulrich went last week to Santiago, Cuba, 
to fill the position of Superintendant of the Sabanilld 
& Moroto Ry. & Warehouse Co. The company has 40 
miles of road in operation and 10 miles under construe- 
tion. 


Mr. Edward P. Thompson, M. E., of New York city, 
has associated with him Prof. Wm. A. Anthony, Past 
Pres. American Institute Electrica: Engineers. They 
are prepared to act as consulting electricians to engi- 
Leers, architects, corporations, cities, ete., for the 
preparation of plans and specifications for electrical 
plants, and also for the preparation of specifications 
for patents. 


Mr. John C. Gault, who died at Chicago, Ill., Aug. 
30, was a railway man of large experience. He was 
born at Hookset, N. H., in 1829, and began his railway 
career in the frcight department. In 186f he was ap- 
pointed Superintendent of the Galena Division of the 
Chicago & Northwestern Ry., and from 1870 to April, 
1872, was General Superintendent of the road. He 
then went to the Chicago, Milwaukee & St. Paul Ry. 
as Assistant General Superintendent, and established 
the Chicago terminal of that road. In 1879 he became 
eneral Manager of the Wabash R. R., retiring in 
1883. From 1885 to 1890 he was General Manager of 
the associated roads forming the Cincinnati, New Or- 
leans & Texas Ry. system, but retired from railway 
service in 1890. 


Mr. Charles Liddell, a leading English engineer, died 
Aug. 10, at the age of 81. He was a pupil of and as- 
sistant under George Stephenson, and continued in ac- 
tive service until within a few weeks of his death. He 
was remarkably expert in railway location, having 
what may be called an “eye for country.’”’ Besides 
several English railways he constructed the Danube & 
Black Sea Railway and the Novara & Lake Orta Rail- 
way (in Italy). Asa partner with Mr. Gordon and Mr. 
R. 8. Newall, in the firm of R. 8. Newall & Co., wire- 
rope makers, Mr. Liddell took an active part in laying 
submarine telegraph cables. During the Crimean 








War he laid a cable between Varna and Balaclava. 
-He also laid several cables in the Levant. His latest 
work was as Chief Engineer for the London extension 
of the Manchester, Sheffield & Lincolnshire Ry., which 
will give London a new trunk line to the north, and 
which was laid out entirely by him. 


NEW PUBLICATIONS. 


ROOFS AND BRIDGES—A Text-Book on. Part IIT. 
Bridge Design. By Mansfield Merriman, Professor 
a Engineering in Lehigh University, and Henry 

Jacoby, Assoc. Professor of Civil Engineering in 
Sorell University. New York: John Wiley & Sons. 
8vo; cloth; 425 pp.; many diagrams and 18 folding 
plates; $5.00. 


This new volume of the work of Professors Merri- 
man and Jacoby (following Part I., on stresses in 
simple trusses, and Part II., treating of graphic statics) 
commences with an unusual feature for a text-book, a 
brief history of bridge design. The authors tell of its 
development and give references to the chief literature 
on this subject. Timber construction in the United 
States, according to this chapter, may be roughly d‘- 
vided up into periods and types as follows: The com- 
bined arch and truss of Theodore Burr and Timothy 
Palmer, of 1804-5; the Louis Wernwag, 340-ft. arch of 
1812; the pinned-lattice truss of Town in 1820; the 
greatly improved counter-braced truss of S. H. Long, 
of 1830; the Howe combination iron and wood truss, of 
1840, and the Pratt truss of 1844. Iron bridges ap- 
peared in 1840, usually having cast iron curved upper 
chords with a straight lower chord of wrought iron. 
But Squire Whipple, in 1847, first rationally discussed 
the determination of stresses and the proper propor- 
tions of cross-sections, in “A Work on Bridge Build- 
ing,’’ published in that year at Utica, N. Y. Whipple 
is justly regarded as the father of American rational 
bridge design, and from the impetus given by him, the 
later constructioninironand steel had itsorigin. The first 
bridge, pin-connected throughout, was built in 1869 by 
John W. Murphy on the Lehigh Valley R. R., at Philips- 
burg, N. J.; though wide forged eyebars used in con- 
nection with pins were employed in 1861, by J. H. 
Linville, on the Pennsylvania R. R. 

Returning to the subject matter proper of this work. 
we find the second chapter devoted to the principles of 
economic design; covering number of piers and spans, 
choice of type of bridge, theoretic comparison of trusses, 
economic depth and practical considerations. Next come 
tables and standards; an exceedingly useful chapter of 
hints as to loads, rivets, channels, eyebars, bridge 
floors, etc. Each of the following chapters takes up the 
complete design of some standard type of structure; 
from the design of a roof-truss, or a plate-girder bridge 
to the more complicated forms of trusses. Bach case 
is treated in a thoroughly rational and practical man- 
ner; the design is based upon standard specifications 
and actual structures from data supplied by well known 
engineers, and every requirement is carried out and 
exhaustively and plainly discussed. The mathematics 
sparingly used are of the simplest form, and through- 
out frequent references are made to authorities and to 
publications further discussing the case presented. 

Chapter IX. treats of bridge-letting and office work; 
and we here find bits of practical advice too often 
omitted in works of this character. The first, and an 
important one, is that while any one can buy a bridge, 
only an engineer of experience should buy one, or can 
prepare the specifications for a stable and economical 
structure. Young engineers are reminded that the 
preparation of an original specification requires a large 
amount of practical experience and observation; and 
they are advised to base their earlier efforts in this 
line upon well known existing specifications, modified 
with due care and intelligence to suit special needs. 
The chapters following discuss bridge shops and build- 
ings and shop practice, with illustrations and descrip- 
tions of some of the principal tools used. The closing 
chapters relate to elevated rai:way construction and to 
the designing and building of highway bridges for an 
electrical railway. Of the whole work it may be said 
that it is one of the most satisfactory and useful pub- 
lications upon this subject that has yet appeared; and 
is in itself convincing proof that the art of book-making 
for engineering students has developed along with the 
art of bridge-building. The treatment is rational and 
thoroughly practical; and the result is a work extreme- 
ly useful to the young engineer and to the student. 


ROADS AND res Text-Book on. By 
Fred P. Ri. M. Am. Soc. C. B., Asst. Pro- 
fessor of Civil B neering in Cornell University. 
New York: John Wiley & Sons. 8vo; 213 pp.; fully 
illustrated; $2.00. 


This work briefly discusses, from an engineering 
standpoint, the principles involved in highway construc- 
tion, and gives considerable space to the location and 
building of country roads. The general considerations 
to be observed are given in the first chapter, and in- 
clude the resistance to traction, tractive power of horses 
on various surfaces and the healthfulness, safety and 
durability of the type of road proposed. Then follow 
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chapters devoted to the subject of drainage, the loca 
tion and improvement of country roads, broken stone 
roads, pavement foundations and brick, asphalt, stone 
block and wood street pavements. The last chapter 
treats of city streets, their arrangement, gradients, in 
tersections and appurtenances. Professor Spalding does 
hot attempt to exhaustively handle road and pavement 
construction in these pages; but he does provide a 
sound basis for a systematic study of the subject. While 
it is a work primarily intended for students, it is ex 
tremely useful to any one interested In the improve 
ment of streets and roads, in plainly laying down the 
fundamental principles governing this class of public 
works. 


NEW STADIA CHARTS, for rapidly fix ding distance 


and height from stadia reading and vertical angle 
in plane-table and transit surveys with etadis 


wires, teleugeter-rod and vertical arc. Designed by 
Edward P. Adams. Boston: Published by the Au 
thor. Pamphtet; 11 pp.; with two charts. 

As a substitute for tables and to increase the rapid 
ity of obtaining distance and height in plane-table 
surveys, Mr. Adams has devised two stadia charts of 
a size that with one folding will go into a field note 
book. One chart gives angle of incline from 0 to 5 
and the other from 5° to 15°; the first chart being 
graduated to every 5’, and the other to every 10°. Dis 





tances extend to 500 ft. and both charts are graduated 

to every 10 ft. in stadia distance, to single feet in 

height and to single feet in correction of distances 

The text fully explains the'r method of use. While the 

eharts are marked “feet,’’ they can be used for meters 

if the “optical corrections’? are made according to me 

tric units. . 

UNITED STATES TARIFF, Handbook of the: Con 
taining the Customs Tariff Act of 1804. With com 
plete schedules of articles with proper rates of 
duty; also a full explanation of customs require 
ments, and of the laws and regulations regarding 


drawback, with a list of articles on which draw 
back rates have been est abl: shed. New York: F. B 
Vandegrift & Co., 27 William Si 16mo; paper 
DAT pp.; $1.50. 

The new tariff law is an usually complicated docu 


ment, and the present handbook explaining its real 
meaning should be a welcome publication to the busi 
ness world. Over 12,000 articles are included in this 
digest, which is claimed by the publishers to be the 


most complete ever issued on this subject. It is inte: 
spersed with copious decisions and annotations; con 
tains a list of foreign coins with the values established 
by the Director of the Mint, and includes a foreign ex 
press tariff,the administration law and other laws on the 
enforcement of the customs requirements. The pub 
lishers inform us that it will be for sale on all stands 
of the American News Co. throughout the United 
States. 


TRADE CATALOGUES. 

PCAD AND GRADING MACHINERY. F. ©. Austin 
Mfg. Co., Chicago, Tl. 8vo; oblong; pp. 24; ilies 
trated. 

This pamphlet contains descriptions of the New Era 
grader and its methods of operation (Eng. News, Nov 
30, 1893) for road, railway and ditch work, together 
with diagrams of cross-sections of excavation and em 
bankment. The Anstin dump wagon (Eng. News, Sept 
1, 1892) and road machines are also illustrated. 


COMING TECHNICAL MEETINGS. 
TECHNICAI, SOCIETY OF THE PACIFIC COAST. 


Sept. 7. Secy.,O. Von Geldern, 719 Market St., San Fran- 


cisoo. 
WISCONSIN POLYTECHNIC SOCIETY. 

Sept. 10. Secy , Geo. G. Mason, 144 &th St.. Milwaukee 
AMERICAN SOCIETY OF IRRIGATION ENGINEERS 

Sept.10. Annual Meeting at Denver. Secy., J. 8. Tit 

comb, Denver. 
NORTHWEST meee CLUB. 

Sept. 11. Secy.. D. Crosman. Ryan Hotel, St. Paul 
NOR THWESTERN oc! ETY OF ENGINEERS. 

Sept 11. Secy., D. W. MeMorris. Burke Bik. , Seattle, Wash 
ROADMASTER®S’ "ASSOCIATION OF AMERIC A. 

Sept. 11, 12, 13. New York. Secy., W. W. Sharpe, Way 


cross, Ga. 
DENVER SOCIETY OF CIVIL ENGINEER* 
Sept. 11. Secy., F. Ed. King. 36 Jacobson Block. 
ba tn ENGINEERS’ (CLUB OF CLEVELAND 
t.11. Secretary, F. C. Osborn, 721 Hickox Building 
ENA NEERS AND AROHITEOTS. CLUB OF | OUISVILLE 
Sept.13. Secy.,G. W. Shaw, Norton Building. 
COMMISSIONERS oF PUBL IC WORKS 
Sept. 19. Bnffalo.N. ¥Y. M. J. Murphy, St. Louis, Mo 
AMERICAN PUBLIC HEALTH ASSOCI‘TION. 
Nept. 25to 28. Montreal, P. Q. Secretary, Dr. Irving A 
Watson, Concord, N. H. 
AMERICAN SOCIETY OF CIVIL ENGINEERS. 
Rept. 19 Secy., Francis Collingwood, 127 FE. 234 8t., N.Y 
AMERICAN INSTITUTE OF MINING ENGINEERS. 
Oct. 2to6. Bridgeport, Conn. Secy., R. W. Kaynove 
New York. 
WESTERN SOCIETY OF ENGINEERS. 
Oct. 3. Secy., Thos. Appleton, lakeside Bldg.. Chicago. 
ASSOC. SUPERINTENDENTS OF BRIDGES & BUILDING 
Oct. 16. Kansas City, Mo. Secy., 8. F. Patterson, Coz- 
cord, N. H. 
AMERICAN SOCIETY OF RAILWAY SUPERINTENDENTS. 
Oct. M. New York. Secy.. G@. A. Hammond, Boston. 
SOOTETY NAVAL AROHITECTS AND MARINE ENGINEERS 
Nov. 15 and 16. Annual Convention in New York city 
Secy., W. L. Capps. U, 8. N., Washington, D. C 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. 
Dec. 3to7. Secy., F. BR. Hutton, 12 W. 3ist St., New York 
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We reprint in another column a brief paper from 
the Proceedings of the Institution of Civil Engi- 
neers describing an Italian rack railway, which em- 
ploys a form of rack-rail similar to the well-known 
Abt rail, but cheaper and simpler in construction. 
In connection with this article we desire to eall 
attention to the profile of the road which accom- 
panies it, and on which is placed a “curve diagram,” 
which will, we believe, be new to 
readers. It shows at a glance the comparative 
length of curvature and tangent on the line and 
seems to be a desirable addition to a railway pro- 
file. 


most of our 
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The commission of engineering experts appointed 
by the President to investigate and recommend a 
safe and practicable span, of not less than 2,000 ft., 
for the proposed railway bridge across the Hudson 
River at New York has made its report. It condemns 
the cantilever type as safe and possible but imprac 
ticable for the longer span, and practically recom 
mends a& suspension span of 3,100 ft. With only 
2,000-ff. spans and a center-river pier, the canti- 
lever bridge would cost $26,723,000; and in this esti- 
$9,710,000 is charged to the center pier 
Which requires a foundation 260 ft. deep 
from surface of water to the rock. For a 3,100-ft. 
clear span cantilever the estimated cost is $51,128,- 
OO, which is prohibitory. The commission, how- 
that a six-track 3,100-ft. single 
span suspension bridge could be erected for $35,- 
367,671; and a somewhat lighter structure of the 
same span, that would meet all possible demands 
with absolute safety, could be built for $30,748,000, 
The experts “feel that the contingency attending the 
construction of the deep-river foundation of the 
cantilever bridge is enough to balance a part of the 
greater cost of the suspension bridge.” 


mate 


alone, 


ever, is satisfied 


ma ° ola 

Aside from all question of comparative cost anl 
risks of erection, the people of New York have good 
reason to feel grateful to this engineering commis- 
sion for approving what is undoubtedly the hand- 
somer type of bridge of the two plans submitted, and 
one better fitted to do honor to the conspicuous site 
and its position in the center of the millions of the 
metropolis of the United States. A cantilever 
bridge is an inherently ugly and ungracefual type of 
strueture, with its awkward angles and straight 
lines at different elevations and inclinations, while 
of all types of bridges the arch or the suspended 
cable is the most pleasing to the eye. If it were a 
question of crossing some stream or valley in the 
mountains or woods, where the chief aud practically 
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only purpose is to provide a safe structure with the 
least outlay of capital possible, the designer would 
be justified in adopting the most economic arrange- 
ment of members, regardless of appearances. But for 
a bridge crossing the busy harbor of New York and 
spanning one of the noblest rivers on this continent 
something else is required. This bridge, if built at 
all, will far exceed in length of clear span and depth 
of foundations anything yet attempted by the 
world’s engineers, and its lines and general effect 
should be worthy of its prominence among engineer- 
ing structures. : 

In commenting upon the estimates of eost given 
by the experts we note that some of the New York 
papers do not appreciate the true meaning of the 
engineering expression of “contingencies” in con- 
nection with the construction of the deep-river 
foundations of the 2,000-ft. span cantilever bridge. 
The New York ‘Times’ seems to think that be- 
cause the depth of foundation and the general di- 
mensions of the proposed pier are known quantities 
the cost of construction must also be a fixed sum. 
Our contemporary evidently does not appreciate the 
risks involved in founding a suitable pier upon rock 
260 ft. below the river surface; a foundation of 
enormous proportions, sunk 100 ft, deeper than any 
yet attempted by engineers. It is in these large and 
deep foundations, through material of a practically 
unknown nature, subjected to tida! influence or river 
current, that the “contingencies” of bridge building 
are located in great part. If we remember rightly, 
the increase over the estimated cost of sinking the 
piers for the St. Louis bridge amounted to about 
SO”, of their final cost, owing to the development 
of an unexpected bottom scour, change in pier ma- 


terial found necessary, sunken steamboats en- 
countered, etc. The accident to the pier of the 
Forth bridge, while being sunk, enormously in- 


creased its cost, and two of the great caissons of 
the Poughkeepsie bridge floated off down the river, 
entailing additional expense in bringing them back 
that swelled the “contingency” fund in that case. 
The risks from storms, and from any number of 
contingencies that the ablest engineers cannot fore- 
see are in almost exact proportion to the depth of 
water, dimensions of the foundation and exposed 
site of the structure, and these are all abnormally 
great in the case discussed and absolutely without 
precedent among finished engineering works. In 
the case of a 3,100-ft. clear span, both the cantilever 
and the suspension bridges would have the marked 
advantage of a greatly reduced depth of pier foun- 
dation; 125 ft. below mean high tide, instead of 260 
ft., with a proportional decrease in risk. But in 
this case the suspension bridge, according to the re- 
port of the engineers, is quite as “‘safe and prac- 
ticable” and has all the advantage in matter of 
cost; the two estimates ranking as $51,128,000 to 
$35,367,671; and a lighter but fully sufficient sus- 
pension bridge could be built, the board says, for 
$30,743,000. In fact, the North River Bridge Co. 
has published completed plans for a suspended span 
of 2,950 ft., located at Hoboken, for which the esti- 
mated cost is only $21,000,000. In effect, this 
board of expert engineers, after a careful study of 
the problem of bridging the Hudson River at this 
point, has arrived at the same conclusion as did 
Mr. Lindenthal, the engineer of the suspension 
bridge first proposed some years ago. This conclu- 
sion is, that taking into full consideration the risks 
attending abnormally deep river foundations and the 
requirements of an unobstructed harbor, the most 
feasible plan of bridging this deep stream is by 
means of a single span suspension bridge, the prac- 
ticability of which for long-span railway bridges 
was long maintained and defended by the original 
proposer of the suspension type, and is now ap- 
proved by the official report of the board of experts. 
As to comparative cost, there is only $4,020,000 
difference between the board’s estimate for a 2,000- 
ft. cantilever and a 3,100-ft. clear span suspension 
bridge; and, with a 260-ft. foundation to deal with 
in the first case, the existing difference of 15% might 
readily be wiped out before the structure was com- 
pleted, 
tebe a aageeltcieles 

In this connection it may be said that the bridge 
designers of Europe pay much more attention to 
the general appearance of their structures than do 
our own engineers, especially when their bridges are 


located in or near centers of populations. Bridge 
designing and bridge decoration are two distinct 
branches of engineering, too seldom combined in 
the work of American engineers, if we may judge 
them by the structures about us. Though it must 
be here said that the primal fault generally lies with 
the corporation providing the means, and which, for 
the sake of cheapness, prefers to sacrifice all esthet 
ical considerations to the mere commercial demands 
of the project. As showing what Continental engi 
neers can do, even with so unpromising a basis 
as the cantilever type of bridge, it is interesting to 
examine one of the prize designs submitted for the 
proposed Budapest bridge. This bridge, of 1,013 
ft. span, is actually a cantilever bridge with a sus 
pended center span, anchorages and level roadway, 
combining all the claimed advantages of this type of 
structure. Yet the parts are so arranged that the 
bridge appears to be a somewhat novel but compara- 
tively very handsome arched structure, with the 
roadway suspended a little above the springing line 
of the supposed arch. The objection to this bridge, 
however, is that it tells a structural lie, in appearing 
to be one thing while it is really something else. 
With comparatively short spans, or under favorable 
conditions of situation, the cantilever, with some 
extra outlay, can be made to very nearly assuine the 
arched or inverted arch form, and yet remain true 
to itself. But when it comes to long spans, with a 
shipway to be provided for beneath, it is practically 
impossible to so dispose of its members that the 
final effect would be pleasing. No better proof of 
this is needed than the published plans of the pro- 
posed Hudson River cantilever bridge, prepared by 
one of the best known and most experienced anid 
capable engineering firms in the country. 


The paper on cross-sections of railway roadbeds 
which we publish on another page is an advance 
chapter of a work on railway track which is now 
in an advanced stage of preparation, and is soon 
to be issued by the Engineering News Publishing 
Co. We shall give further space to some of the 
important chapters of the book in later issues. The 
technical literature on the subject of track and main- 
enance of way is comparatively limited, if we ex- 
clude the extensive but scattered literature of books 
and pamphlets devoted to various individual details. 
The first practical and comprehensive book on this 
subject was “The Roadmaster’s and Sectionmas- 
ter’s Guide,” written in 1871 by Mr. W. S. Hunting- 
ton, and revised and enlarged some years later by 
the late Charles Latimer. This was followed in 
1IS86 by “Track,” written by Mr. W. B. Parsons. 
M. Am. Soc. C. E., a work which had a large sale 
and is now out of print. Probably the only other 
comprehensive work is “The Trackman’s Helper,” 
written by Mr. J. Kindelan, which is a book in- 
tended especially for the use of section foremen. 
Parson’s ‘Track’ is familiar to every engineer on 
railway work, but it was not as comprehensive a 
work as is now demanded, and in many respects 
it is now somewhat behind the times. Since its pub- 
lication there have been marked advances in track 
work, notably in the use of heavier rails, metal tie- 
plates, and in the introduction of signals and inter- 
locking plant for the safer movement of trains. 
The improvement in track, however, has not kep! 
pace with the growth of traflic and increase of wheel 
loads and train loads, for the relation of the track 
and its maintenance to the safety and speed of 
trains, the train loads which can be hauled, and 
the economy of operation, are matters very gener 
ally overlooked by the financial and executive oth- 
cers of railway companies. Practical experience, 
however, has conclusively shown the importance of 
good and smooth track in securing the maximum 
work by locomotive equipment, and the fact is cor- 
ing to be recognized that the poorer the track the 
greater will be the expenses of maintenance, owing 
to the inability of the track to sustain the weight 
and shocks to which it is subjected. In fact, heavy 
expenditures for more powerful locomotives may in 
some cases be avoided by lighter expenditures to 
bring the track into such condition as to enable the 
present equipment to handle the traffic. 


ee 


The lability of a city for fire losses in case it 
fails to maintain its water-works in an eff ient 
condition has recently been held by the New York 
Supreme Court. A loss of $4,450 was paid by the 
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Springfield Fire & Marine Insurance Co. on a dwell- 
ing in Keeseville, N. Y. The company sued the vil- 
lage for $4,500, claiming that the loss would not 
have been over $300 if the water-works, owned and 
operated by the village, had been in proper cond.- 
tion. The insurance company alleged that the 
pumps and pipes of the water-works and the fire 
appliances of the village were so out of repair that 
water could not be thrown upon the house. — It 
stated that because there were water-works in the 
village the insurance rates on the house had been 
made 40% less than on property outside the corpo- 
rate limits and beyond the reach of the water- 
works system. The village demurred to the com- 
plaint before the trial court, claiming that the alle- 
gations were not sufficient ground for action. ‘The 
trial court sustained the demurrer, but the general 
term overruled it, giving the village leave to plead 
over. In overruling the demurrer Judge Herrick 
gave the following opinion: 

The defendant receives rents for supp!ying water; 
it has control over all the employees connected with 
the water-works; it can employ and discharge them at 
pleasure; they are its servants. The construction and 
maintenance of the water-works is something that was 
not forced upon it by the power of the state; it could 
act under the law authorizing it to construct and 
maintain water-works or refuse to act, at its pleasure; 
but having accepted the power and authority granted, 
it became responsible for the proper exercise of such 
powers. . . . To hold that a municipality shall in 
no ease be held liable for damages resulting from 
employing incompetent men, or for knowingly or negli- 
gently permitting its water-works, mains and pipes to 
become and remain out of repair and unfit for service, 
would remove one great incentive to furnish an ef- 


ficient water service. Ordinarily, where there is no 
responsibility there is an inefficient public service. 


Whether the village availed itself of the oppor- 
tunity for further pleading the case we do not 
know. But even if it did, and if the insurance com- 
pany was unable to prove its allegations against 
the village, the opinion given above is no less a 
warning to all municipalities pretending to protect 
property from fire. Similar decisions have doubtless 
been rendered before, but fresh warnings are need- 
ing in many cities and villages throughout the 
country. Undoubtedly there have been in the last 
few years many fire losses which might have been 
recovered from the cities or companies operating 
water-works. A variety of causes prevent action 
to collect such damages, among which may be men- 
tioned the American habit of tolerating inefliciency 
from public servants and the aversion which many 
have, through political or other reasons, to enter 
into legal controversies with municipalities or with 
companies performing public functions. In some lo- 
calities it is said to be no easy task to engage coun- 
sel for such suits, but doubtless a good large re- 
tainer would overcome any difficulties in this line. 

Where water-works are owned by municipalities 
it often happens that the people themselves are d’- 
rectly, as they generally are indirectly, responsible for 
poor fire protection, through failure to vote the 
necessary funds. In case a citizen who had voted 
against raising money to render the water-works of 
his city efficient should lose property by fire because 
of the inefficiency of the works, it would be an inter- 
esting question whether he could recover damages. 
The decision cited above was in a different case, 
the insurance company, of course, having no voice 
in local affairs. 

How many cities to-day are dependent for the'r 
fire protection upon a single pump or supply main, 
often long in service? How many cities have fire 
hydrants which have not been used or tested for 
years, but which may at any moment be tried and 
found wanting? The number of towns of any size 
still wholly without a water supply for fire protec- 
tion is now small, still there are many small villages 
where an outlay of a few thousand dollars this fall 
might save at least an equal amount before the 
Winter is over. 


CONCERNING CIVIL ENGINEERS IN THE 
U. S. NAVY. 

Sections 62-64 of the Navy Reorganization Bill, 
lately before Congress, propose to abolish the present 
civil engineering staff of the Navy by making no 
hew appointments and allowing that corps to die 
with the present officers. The framers of the bill 
still recognize the necessity for the services of en- 
gineers at the several yards, but they provide 
for this service in the future in a manner that is 
as absurd as it will undoubtedly be detrimental to 
the future engineering needs of the Navy Depart- 


ment, Hereafter all civil engineers, by the wording 
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of these sections, are to be appointed by the Presi 
dent for a term not exceeding four years, and at a 
salary not exceeding $2,500 per annum. These civil 
engineers shall not be eligible for a position on the 
retired hist; they hold no official commissions and 
their connection with the Navy ceases with their 
tenure of office. In short, they are civilians, hired 
for a short time, on small pay, absolutely ander the 
control of line officers of the Navy and with ne 
official position. 

Coupled with the further provision in the same 
bill, that the Chief of the Bureau of Yards and Docks 
must be a line officer not below the grade of com 
mander, it is difficult to see how a higher premium 
could have been offered for unskilled, inefficient and 
wasteful engineering work in connection with a 
branch of the Navy Department that has to deal 
with pure civil engineering of a very high order. 
At the present time this corps, limited in number 
as it is, is in responsible charge of nearly $50,000,- 
000 worth of public work. 
have to locate our new yards and docks, design thes: 
important structures in accordance with the latest 
dictates of engineering science, superintend their 
construction, design and build new shops, sea-walls, 
ete., and carefully investigate and report upon all 
matters of a civil engineering nature that constantly 
come before the Chief of the Bureau of Yards and 
Docks. Under the existing law, and under the new 
law as tramed, this Chief is a figure-head only, 
as far as any ability to decide upon engineering pro 
jects is concerned. Both he and the government de 
pend solely for correct, economical and efficient de 
sign and construction upon the experience of the 
present civil engineers of the Navy, an experience 
gained by long special service, coupled with perfect 
familiarity with the business in hand. The Chief 
now relies upon the ability of the naval civil engi- 
neers to perform their duty properly, and simply 
sets his signature to their plans as a-matter of form, 
and because he appreciates the fact that he cannoi 
suggest any important alterations or amendments. 

The new law proposes to remove this prop to the 
Chief of the Bureau of Yards and Docks and make 
him a civil engineer in spite of himself, notwith- 
standing his absolute unfitness for the duties im- 
posed and his avowed contempt for all that has to 
do with engineering. Otherwise, who is to decide 
upon the fitness of the designs submitted by a new- 
ly-appointed civil engineer, working for a salary 
absurdly low, considering the importance of the 
work, and presumably utterly unfamiliar with pre- 
vailing conditions and the detail of naval dock and 
yard construction. The conditions of the appoint- 
ment and pay and the complete subordination to a 
class of officers who are not engineers, but still have 
the power to direct engineers in all things, will cer- 
tainly not attract a very able class of professional 
men to this service. Naval civil engineers of ex- 
perience are not plentiful in the United States, for 
very evident reasons; and the result of any such 
law as that proposed will undoubtedly be to make 
Uncle Sam pay roundly for the training of the new 
engineers in charge—an education and experience 
that may have to be repeated every four years, ow- 
ing to the selection of new engineers by a new ad- 
ministration. 

Out upon such false “economy” and utter disre- 
gard for business principles and the best interests 
of our government. It is an economy born purely of 
class jealousy and the desire to hold power and 
office regardless of fitness. The present law is bad 
enough, as has often been pointed out in these pages, 
in keeping at the head of an important civil engi- 
neering bureau a class of officials who have no en- 
gineering knowledge or experience. But the new 
law is much worse in retaining this one very objee- 
tionable feature, and in removing absolutely the 
only safeguard in this anomalous position—a corps 
of commissioned, responsible civil engineers of tried 
ability and long experience, who now can, and do, 
act as safe advisers to their technically ignorant 
chief. 

The framers of the new law, however, the line 
officers of the United States Navy, make one con- 
victing admission in the first line of the Section 62 
referred to, viz.: “There shall be in the Bureau of 
Yards and Docks one civil engineer.’ In other 
words, they recognize the need of a technical ad- 
viser, and propose that this “one civil engineer” 
shall assume all technical responsibility and do all 
their work for them. ‘This one engineer would 
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safe tenure of office, for 
without the aid of his knowledge and experience 
any newly appointed Chief would be utterly lost 
What would happen meanwhile at the various ‘yards 
as the result of ignorance and inexperience in th 
engineers in charge, coupled with the meddling of 
line officers in charge of them, 
terial. 


apparently have a very 


would be imma 
The Chief would always have a convenien 
“scapegoat” in the person of the “one civil engi 
neer”’ at the bureau, and could pile all the blame 
upon him. The official Chief is not presumed to 
know anything about the works under his charge 
by his fellow line officers nor by the administration 
appointing him. 

This method of doing business in what is now 
one of the most important bureaus in the UL S 
Navy Department, a bureau controlling the expend 
ture of millions of public money, would be very 
properly condemned in the conduct of the most ordi 
nary corporation. It would not be permitted, in fact, 
at all, and the sooner Congressmen, who are wrongly) 
supposed to frame and be responsible for the new 
law, open their eyes to the true inwardness of Se: 
tions 62-64, the better it will be for the future credi: 
of our naval construction and the proper and 
economical use of public money invested therein 
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THE THEORY "OF RESILLENCE. 

Sir: In your Issue of Aug. 2 you reproduce with 
comparative fullness an abstract of Mr. E. D. Es 
trada’s paper on “Impact Tests of Iron and Steel,” 
and the discussion thereon, supplemented by extended 
editorial comments. Before such experiments can be 
profitably discussed, it is essential that the funda 
mental theories underlying the discussion should be 
well established. The discussion elicited by Mr. Es 
trada’s paper led the present writer to believe that 
the principles of resilience as developed in our text 
books are not well founded, in so far as they depend 
upon measuring the work of static force by the pre 
duct of the force by the amount of deformation pre 
duced. This error was made the subject of a papet 
read before the Engineers’ Society of Western Penn 
sylvania at its meeting on April 19, 1894, and dis 
eussed at that and the subsequent meeting of May 17 
Permit me to trespass on your 





valuable space te 
briefly present a few salient points on this subject 

1. When a bar is subjected to a tensile stress, by 
opposing forces, the bar is stretched by a certain 
amount. If W the load, and E the resulting stretch 
then according to the text-books the work, which we 
will call Q, will be Q WE. Keeping within the 
elastic limit, for the same bar, E will always be pro 
portional to W. Hence, when the load is 2W, th: 
stretch will be 2E, and for that case Q AWE. 

Similarly for 3W, Q = 9WE, and so on, the work 
increasing in proportion to the square of the load 
To engineers who know that under the same condi 
tions ten men can only do ten times the work of one 
man, and that ten tons of coal can only perform ten 
times as much work as one ton, a proposition which 
requires 10 units of force to produce 100 times the 
work of one unit, under identical conditions, should 
need no argument to establish the presence of error 
and it 
point. 

The chief question would seem to be, 


would seem unnecessary to enlarge on this 


What is the 
error, and wherein does it lie? The writer conceives 
that it lies in the fact that the conception of work 
as the product of a force and a distance belongs wholly 
to the field of dynamics, and can have no proper ap 
plication to static conditions. To quote his own re 
marks from the May “Proceedings of the Engineers’ 
Society of Western Pennsylvania": 


All dynamic laws originate primarily in the study 
of falling bodies, and presuppose a motion which 
transports the body, as a whole, from one point in 
space to another point in space, with all the concom 
itant phenomena of velocity, momentum and vis viva. 
The motion incident to deformation is not a motion of 
this character. It would be difficult to conceive of 
momentum and vis viva in connection with this form 
of ‘motion. With dynamic motion, when the active 
forve ceases, the momentum of thetbody carries it 
forward in the same direction. But with the mo 
tion of deformation, when the force ceases to act, 
the particles instantly move in the reverse direction 
and seek to return to their original positions. The 
two forms of motion are entirely distinct, and have 
nothing in common. Deformation is molecular mo- 
tion within the mass, not bodily motion of the mass, 
and laws deduced from the latter cannot be predi- 
cated of, nor applied to, the former. 


Yet this is precisely what our text-books have done. 
The error lies in this initial step, and vitiates all that 
follows it. There can be no work, in the dynamic 
sense, under statie conditions; that is to say, when 
force is resisted, and the only motion is molecular. 
resulting in change of form of the resisting body. If 
we would apply the term work to these conditions, 
we must abandon the special definition founded on 
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dynamics, and use the term in its general sense. 
viz.; the effect produced by the expenditure of force, 
which in this case is stress. If we continue the re- 
stricted meaning of the word as used in mechanics, 
then we must consider that there is no work, but only 
a transformation of force into stress. In the same 
way, a dynamic blow resisted is converted into stress, 
accompanied by deformation. If we multiply the 
foot-pounds of the blow by the feet of deformation 
what shall we call the product? ; 


2. But further on in the development of the sub- 


ject other errors creep in. When the text-books 
assert that the stretch due to a sud- 

den load is twice as great as that B, owen er esee==5 Cc 
of the same load gradually applied, | nn 
they reach that conclusion by the | ~~ ! 


following process of reasoning: The 
work of a sudden load, A B, pro- 
ducing the stretch A D, is represented by the area of 
the rectangle A B C D; and that of the same load 
xradually applied by the area of the triangle A C D. 
The area of the rectangle is twice as great as that of 
the triangle, therefore, the work of the sudden load is 


Pena 
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its resultant stretch is the measure of the dynamic 
shock which will produce the same effect. This seems 
to rest on nothing more substantial than the bare fact 
that dynamic shock is expressed in foot-pounds; and 
the work of a static force be!ng the product of feet x 
pounds is also expressed in foot-pounds. The argument 
seems to be that because W Ibs. x Eft. = WE ft.-lbs., 
therefore, a dynamic shock of WE ft.-lbs. will produce 
the same effect as the static load W. This is equivalent 
to saying that W = WR. 

The logic is bad. There is no connection whatever 
between the premises and the conclusion. The rela- 
tion between the dynamic blow and the static pressure 
is not known, although it has been the subject of much 
research and study; and a static test will not reveal the 
specific ammount of shock that the material will sustain, 
We know in a general way that a brittle material will! 
not endure shocks, and so far as static tests determine 
brittleness, we may determine the general fitness or 
unfitness of the material for this class of duty. Fur- 
ther than this we cannot go at present. 

As the matter presents itself to the writer, the sub- 
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. 2w WE 
and the work done will be -— Xx 25 = 4 —__., 
» 
Similarly, if the force 3W does not stretch the 
bar beyond the elastic limit, the stretch will be 3k 
and the work done will be ~~ x3 E= ee Ac 
2 
cording to this, the work done upon a bar when 
stretched within the elastic limit does appear to 
vary with the square of the load to which it is sub 
jected. If our correspondent still has doubts, we 
suggest that he try the following experiment: Sus 
pend from a fixed support a long coil spring of stee! 
wire and attach a pan to its lower end, as shown 
in the accompanying figure. Into this pan pour 
sand and note the deflection when-1 Ib., 2 Ibs., 3 
lbs., ete., are poured jn, taking care not to stretch 
the spring beyond the limit of elasticity. Then the 
work done upon the stretched spring is represented 
by the weight of each grain of sand multiplied by 
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twice as great as that of the same load gradually ap 


plied. 

The next step in the argument is, that because the 
work is twice as great, therefore the stretch is also 
(twice as great. In the language of mathematies this 


would be, because the rectangle ABCD has twice the 
area of the triangle ACD; therefore the side A D is 
twice as great as itself. A mdst illogical conclusion. 

When this presentation of the subject was laid before 
one of our leading professors of engineering, by pri- 
vate correspondence, he replied that I had misappre- 
hended the text-books. It is true that the text-books 
do not state the subject in all the naked baldness in 
which it is here presented. It is safe to say, had they 
done so, thé authors would have seen their own error 
before getting into print. 

If the reasoning of the text-books is not correctly 
outlined in the foregoing paragraphs, then will some one 
kindly present a clear and succinct statement of the 
logical sequence by which the text-books reach the con- 
clusion that the stretch is twice as great in the one 
as in the other? As the writer reads the text- 
books, he can analyze their reasoning in no other way 
than as here given. (Compare with Rankine, “Civil 
Pnogineering,’’ p. 227.) 

3. Another point 


ease 


(which appears in Professor John- 
son's discussion of Estrada’s paper) is that one where- 
in it is assumed that the product of a static load and 


ject of resilience, as developed in our text-books, is 
vitiated by, not one, but several errors, which render 
it unworthy the name of science, and which make any 
application of its principles to the discussion of experi- 
ments in impact misleading and profitless. 

Yours truly, Thos. H. Johnson. 

Pittsburg. Pa., Aug. 22, 1894. 

(Let us see if we can make clear a few of the 
points which seem so doubtful to our correspondent. 
In the first place, Mr. Johnson objects to the propo- 
sition that when a bar is strained within the elastic 
limit the work done on it increases in proportion tu 
the square of the load. Let us see whether this is 
the case. Suppose a bar is subjected to a tensile 
strain in a testing machine by a pull of W pounds 
which stretches it a distance E. Then, says Mr. 
Johnson, the text-books declare that the work ab- 
sorbed by the bar = WE. If they say this they are 
very bad text-books. The bar theoretically (and, 
within limits, practically) acts like a spring, the 
force applied begins at zero and gradually increases 
until it reaches W pounds. If this increase is uni- 
form (and we suppose it to be), then the average 
load and average resistance exerted by the bar is 
1% W, and the work done is 4 WE. Now suppose 
we apply the force 2W, the stretch will be 2K 


VIEW OF WRECK LOOKING WEST. 


the distance through which the pan de- 
scended after it was put in. Thus, sup 
pose the pan drops 1 in. when 1 lb. of 
sand is in it. Then the average load dur- 
ing this descent was % lb., and 44 in.-lb. 
is the work done on the spring. Now, in 
going down the next inch the total work 
done on the spring is, first, that of the 1 
Ib. of sand already in the pan, which in 
falling an inch does 1 in.-lb. of work on 
the spring; second, the work done by the 
additional pound of sand put in to give the 
additional deflection, which gives 44 in. 
Ib. more, and, third (the spring in 2 ins. 
deflection), the %4 in.-lb. of work done on 
on the spring while deflecting through the 
first inch. Thus the total is 2 a, . 
2. Replying to our correspondent’s second cri 

cism, oatienk never heard of a text-book which 
proved the theorem to which he refers in the e0 
that he states. We will freely admit that a s 
exposition is not so clear as 18 desirable; bat oo 
kine wrote in the days when comparatively — 
heed was paid to clearness. To be —— 
was regarded rather as proof of an authvr’s great 
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“a To show what is meant by the text-books, has occurred on any railway west of the Missouri means whereby a recurrence of similar accidents un 
uses. . ae . a , : River for many years. The idea came to the writer der similar circumstances might be avoided, or at 
let us g0 back ie tap epting and cee what S com that something more than a casual mention of the dis- least reduced to the minimum. 
teach us. Suppose we slowly pour a pound of sand aster was due to the public and the profession from Perhaps the editor himself will devote a few min 
in the weight pan, as before, and find the deflection 
to be 1 in. Now take out the sand and put it ina 
bag. Then put the bag on the pan, and the instant | 
it touches the pan let go. The pan will bob down Mig 38 Suit pe Sr 4 s | 
under the suddenly applied load, and were internal i SS i ee oes re : a x | 
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and external friction as absent as our theory sup- 
poses them to be, will reach the limit of 2 ins. 
That is what the text-books mean when they say 
that a suddenly applied load will produce twice the 
deflection of a load gradually applied. Of course 
the deflection is not permanent. The weight pan 
instantly bobs up again almost to the point of no 
deflection. In fact, had the spring that perfect 
elasticity and freedom from all friction which we 
usually suppose materials under strain to have in 
mathematical discussions, it would return quite to 
the point of zero deflection, and would go on bobbing 
up and down for ever. 

3. We do not think Prof. J. B. Johnson, or any 
one else, will assert that because, let us say, a bar 
elongates 3 ins. under a slowly applied load of 10, 
000 Ibs. that, therefore, a blow of 30,000 in.-lbs., 
all of which is absorbed by the bar, would stretch it 
exactly 3 ins. For no one can know for a certainty 
that force applied by a shock produces exactly the 
same internal action as force slowly applied. On 
the other hand, it does seem extremely probable that 
so long as the bar is not strained beyond the elastic 
limit its internal structure resists forces about the 
same, Whether the force is applied suddenly or 
slowly. When the elastic limit is passed, however, 
it seems extremely probable that the bar may act 
quite differently under a shock than under a steady 
strain, although the difference is not likely to be so 
great that the product of ultimate strength and elon- 
gation under static load will not give an approxi 
mate idea of the shock it can resist. 

Of course this does not refer to brittle materials, 
in which the molecules are in a state of uneven ten 
sion, but only to materials in which uniform re 
sistance of the molecules throughout the mass may 
he reasonably assumed.—Eid.) 


THE LINCOLN TRESTLE DISASTER; VIEW OF TRACK NEAR END OF TRESTLE WHERE 
DERAILMENT OCCURRED; LOOKING EAST. 
Splices Removed by Wreckers, X. Outside Spikes Removed by Wreckers, 


fs the foremost engineering paper in the country. He utes of his valuable 


time to giving his readers the 
therefore has taken the trouble to examine the loca- 
THE LINCOLN TRESTLE DISASTER ON THE CHI- ae a ie 


benefit of his opinions and experiences in such cases 


CAGO, ROCK ISLAND & PACIFIC RY. 

Sir: In your issue of Aug. 16, p. 123, I observed a 
brief record of the accident on the Chicago, Rock Isl- 
and & Pacific Ry., near Lincoln, Neb., on Aug. 9, 
which resulted in the most serious loss of life that 


tion and gather information from which the accom- 
panying plan and views have been prepared. A careful 
study of these engravings by engineers interested in 
such matters, and by your readers and correspondents, 
cannot fail to impress them with the horrors of the ac- 


as the one in question. The writer ventures the state 
ment that there are no very new conditions connected 
with this accident, aside from the asserted removal of 


tish-plates, bolts and spikes, by supposed train wreck 
ers. 


cident, and might possibly result in the suggestion of This being 
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"at point No. 1, it is claimed that fish-plates were removed by wreckers, with a com- 
mon monkey wrench, which was found with plates, bolts and spikes in the weeds at the 
foot of the dump. It is also claimed that every spike was drawn on the outside of rails 
on both tracks for one rail length and the rail forced outward as shown. Marks of claw 


bar are still visible. From point No. 1 to point No. 2, every inside spike is driven into 






the tle by blows of wheels. At points 2 and 3, the track bolts had heads sheared off 
Side Elevation. by the wheels and the rails were turned off or bent back. From point 2 to end of 
5 Ne, ties not burned, the ties are cut by wheel flanges, showing that the wheels left the rails 
Ws at points 2 and 3 and ran about 260 ft. on the ties before falling off.) 
DETAILS OF PART OF TRESTLE LEFT STANDING. 
— _ : 560 Teste, Bridge No. 7066; CRL&P Ry hor Boma » East ditions may be briefly stated as follows: A pine and 
; Not Burned. ke. About 330'of Trestle Burned Onna cst framed Bers Ping wal Sracadand ried > x BAM.» (Saved. Firemen | ~ TLirwcin, Neb oak timber structure of good proportions carried a 
« ‘ y K » Name. | -track yage - 
Bens 5 9¢ wt Root Aa, pee, ‘ ade +/% Grossing. single-track, standard gage railway across a some 


SSS 





errs.) |. LA : what isolated timbered ravine 560 ft. in width, at the 
4 lie] | bottom of which, beneath said structure, pass two 





i oo i.$ ‘ be bf ‘ main lines of the Union Pacific Ry. The structure 
to 6 30 ? on ; beak --pib~-$--}-4--4-- was fairly well braced and fastened. The stringers 
eet ." Horizon Scale ; ceed > : were of ample size to carry the heaviest engines. The 
5 toe 4 ___y Veftical 11 Bodies burned Profile a ties were 6 x S-in. oak spaced 16 ins. ¢. toc. The 
' Wreck of 2 Cars — guard rails were on the outer ends of the ties, as 
i ba ith Beet ak $355) c re 4¥e 59S By alee A+++ 4. tote shown in the engravings. There were no inside guards 
pop Fy ices fp ered af Teo. t 1 la TT 1ST? ai or safety appliances, no provision against tire from 

, Plan trains passing beneath the structure, and no watch- 


man or track-walker on the bridge. The questions that 
naturally pass through the engineer’s mind are some- 
what after this fashion: “Do the location and sur- 


PROFILE AND PLAN OF TRESTLE ON CHICAGO, ROCK ISLAND & PACIFIC RY, NEAR 
LINCOLN, NEB., BURNED WITH TRAIN WRECK ON AUG. 9, 
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roandings demand other than ordinary periodical at- 
tention, such as is given to the balance of timber 
structures on the road? Do good practice and a rea- 
sonable degree of safety to the travelling public de- 
mand inside guard rails and re-railing appliances 
on a structure of such dimensions and character? 

From the action of the train after derailment, as in- 
dicated by the marks of wheels on the remaining ties, 
and the distance travelled on the bridge before final 
ditching, would an efficient system of inside guard 
rails have guided the wheels across the structure 
with an even chance of being replaced on the track 
at the other end if re-railing devices had been there? 

Would this train, consisting of a 35-ton locomotive 
and two cars, running 40 miles per hour and striking 
the misplaced rail,’ as shown, and being guided over 
by the inside guards, have probably been brought to 
a stop in the length of the bridge—560 ft. 

With efficient inside guards securely fastened, would 


a pe -* 250" 
Course of Rough Quarry Spawss, 4206" Diam, 


Fig. 1. New York Central & Hudson River R.R. 


train wreckers probably venture to take time enough 
to disconnect a sufficient amount of track system to 
ensure the ditching of a train? 

These are important queries and worthy of more 
than a passing notice, and the writer will feel repaid 





Fig. 2. Pennsylvania R. R. 


for the pains he has taken to look the matter up if en- 

gineers interested in such matters would express their 

views on the above questions through your columns. 
Yours truly, ©. E. H. Campbell. 

Council Bluffs, Ia., Aug. 23, 1894. 

(We are much indebted to our correspondent for 
his interesting particulars of the disaster and his 
discussion of the features in connection with it, 
which must interest engineers. And yet our own 
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Fig. 4. Lake Shore & Michigan Southern Ry. 


views, for which he asks, were pretty well expressed 
in an editorial note in our issue of Aug. 16, as fo!- 
lows: 


It is a special aim of this journal to obtain and pub 
lish full reports of all failures of engineering works 
where the failure teaches any lesson by which its 
readers may profit. Of course many disasters to which 
the newspapers devote much space are due to causes 
with which engineers have little or nothing to de. 
The recent terrible railway accident in Nebraska, 
cavsed by train wreckers, is a matter which chiefly 
concerns those who make and enforce the laws, and 
little interest attaches to it from an engineering point 
of view. 

We fully agree that the hridge floor would have 
been very much bettered by inside guard rails and 
re-railing guards, but that such a change in con- 
struction would have necessarily or probably 
thwarted the designs of the fiends in human form 
who are responsible for this holocaust does not 
seem at all certain. It is familiar knowledge that 
a large proportion of train wrecking is done at 
switches and frogs, where it is easy to wedge an 
obstruction between the rails; and it might be that 
the train wreckers would have done their deadiy 
work still more easily and effectually by wedging 
the space between the track rail and the guard 
rail. Practically a railway is of necessity vulner- 
able in a thousand places to the attacks of those 
who would wreck its trains or destroy its property. 
There ought to be little difficulty in securing the 
passage of laws making train wrecking a capital of- 
fence; and this has already been done in Californ‘a. 
—Ed,) 
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CROSS-SECTIONS OF RAILWAY ROAD- 
BEDS.* 

The width of roadbed (by which is meant the sur- 
face at subgrade) is from 26 to 32 ft. for double 
track and 14 to 18 ft. for single track on fills, 
while in cuts it is 28 to 32 ft. for double track and 
18 to 22 ft. for single track. The minimum width, 
however, should be 20 ft. in cuts and 15 to 16 ft. 
on fills. The roadbed is formed in different ways 
to throw off the water reaching it through the bal- 
last: (1) It may have one or more planes from each 
side to the center; (2) it may have a curve with a 
rise of 3 to 6 ins. for single track or 6 to 8 ins. for 
double track, or (3), it may have a flat center por- 
tion with planes each side to the ditch. In regions 
of ordinary rainfall the best plan is to give a slope, 
as it will throw off water better than a flat curve. 
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The latest specifications prepared by Mr. Walter 
Katte, Chief Engineer of the New York Central 
R. R., require the subgrade to be as nearly homo- 
geneous in composition and consistency as prac- 
ticable, for a depth of 18 to 24 ins., solidified to 
uniform resistance by thorough ramming or rolling, 
and truly graded in regular drainage planes, having 
a rise of 6 ins. for a double track roadbed 27 ft. 
wide in a fill. Such a roadbed will form a firm and 
well consolidated surface for the ballast, and this 
consolidation is very important for efficient drain- 
age. These different forms of section are shown in 
the accompanying cuts of roadbed and track cross- 
sections. 

In some cases the slope of the roadbed is con- 
tinued to meet the toe of the slope in cuts, but with 
“arth or other poor ballast, and in country with 
ordinary rainfall it is better to have a ditch reach- 
ing well below subgrade, so as to effectually drain 
the roadbed. The drainage of the track is effected 
by the ballast, the crowning of the subgrade and 
by side ditches in cuts, which latter carry away the 
water from the ballast and roadbed, and this drain- 
age is one of the most important items in maintain- 
ing a good track, its importance increasing as the 
quality or quantity of the ballast decreases, and 
increasing also in relation to the extent of rainfall. 
With earth or mud ballast, good drainage is abso- 
lutely essential to enable the track to be kept in 
safe and fairly good condition, as water-soaked 
earth becomes pasty and unmanageable, impossible 
to tamp and put in condition. Stone and slag 
ballast drain readily, but gravel, burnt clay, sand, 
earth, ete., will retain water more or less (accord:ng 
to quality) and will heave in frosty weather. A 
good depth of ballast will greatly facilitate main- 
tenance by keeping the beds of the ties well drained, 
and it is a mistaken policy to economize in ballast. 
In facet, it is an excellent plan for roads te own 
gravel pits and keep working them. 





Side Track. 


Fig. 5. Baltimore & Ohio R. R. 
Climatie conditions, of course, are to be considered 
; * Copyrighted, 1894, by Engineering News Publishing 
Co, 
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Grave! Ballast. 
Fig. 3. New York, New Haven & Hartford R. R. 
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in designing the form of cross-section of roadbed, 
heavy ditching not being required in dry regions 
with light soil. On roads through country with a 
moderate rainfall the ditches should, nevertheless. 





+ OTile Ox 
Fig 6. Chicago, Burlington & Quincy R. R- 


be of ample capacity to carry off storm water in 
occasional heavy rains. The ditches should be par 
allel with the track, not made to wind around 
stumps or boulders, and must be graded so as to 
pass all water freely and to thoroughly drain the 
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| Stone Ballast. 


roadbed and keep both ballast and roadbed firm and 
dry. The width should increase towards the ends, 
and if the standard width does not give sufficient 
‘apacity, the ditch should be widened on the outer 
side. The distance from the rail to the ditch varies 
according to the nature of the soil, and the bottom 
should be about 18 to 24 ins. below the bottom of 
ties. An average arrangement in ordinary ma- 
terial is a distance of 7 ft. from the ra‘l to the edge 
of a ditch 24 ins. wide on top, 18 ins. wide on the 
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Gravel Ballast. 
Fig. 7. Illinois Certral R. R. 


bottom, with bottom 8 ins. below center of roadbed 
on single track and 11 ins. on double track. In wet 
cuts the ditches may be lined with cement, or, in 
narrow cuts (especially where the earth slides or 
bulges), they may be lined with plank or old ties, 
with struts across the top. Subdrains of tile, laid 
in wooden boxes, may be laid as required. Where 
it is necessary to carry water from the ditch on one 
side to the ditch on the other, box drains of wood 
are laid in the ballast. These box drains are usu- 
ally 12 x 12 ins. wide, 12, to 16 ft. long, made of 2- 
in. plank, with the ends sloped to conform to the 
slope of the ballast, and having flat strips 2 x 6 
12 ins. across the top. The ditches may be carried 
under road crossings by cast iron pipe, clay sewer 
pipe or a wooden box drain. The first, however, is 
preferable, as wood soon rots and lets dirt fall in 
to clog the drain and the clay pipe is liable to be 
broken, as there is generally very little cover over 
it. The size of pipe varies according to the amount 
of water, but is generally 6 to 10 ins., while the box 
drain is generally about 8 x 10 ins., having a plank 
bottom and sides and a top of cross strips nailed 
close together. In ditching the work should al- 
ways be commenced at the lower end, so that it 
will drain itself. A ditching machine with a scoop 
hung from a derrick on a flat car is sometimes used, 
but as a rule the work is done by hand. 

The New York Central R. R. (Fig. 1) makes its 
roadbed 26 ft. wide. Upon this is a 6-in. course, 25 
ft. wide, of rough quarry spawls, 4 to 6 ins. in size, 
closely laid, like the foundation of a telford road. 
and upon this is 12 ins. of 2-in. broken stone, filled 
in to the tops of the ties. 

The Pennsylvania R. R. (Fig. 2) has a roadbed 
19 ft, 2 ins. wide for single track, 31 ft. 4 ins. for 
double track, 43 ft. 6 ins. for three, and 55 ft. 8 ins. 
for four tracks. The roadbed has a slope of 1 in. 
in 4 ft. from the center to the edge of ballast, and 
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then a berme of 6 to 1 slope, 3 ft. 6 ins. wide, to 
the edge of ditch or bank. The ballast is 12 ft. 2 
ins. wide for single track_and 8 ins. deep under the 
ties. With more than one track, the stone ballast 
is filled in the full width of track, but gravel is 
sloped down between the tracks. The ballast is 
not shouldered out beyond ends of ties. In soft 
places cinder ballast is used until the roadbed has 
settled. It will be noticed that the standard sec- 
tion has a well formed ditch, but forssingle track 
with light traffic there is no ditch. The quantity of 
ballast in cubic yards per mile is as follows: 


One Two Three Four 
track. tracks. tracks. tracks. 
TAGE ci kc aces casiés 2,515 5.300 8,500 12,260 
Gravel ...cscceces 1,900 4,075 6.950 10,185 


The New York, New Haven & Hartford R. RK. 
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Broken Stone Ballast. Gravel Bullast. > 
Fig.@. Southern Pacific Ry. 


(Fig. 3) has a flat roadbed 30 ft. wide for double 
track, with no ditch. Stone ballast is level with 
the tops of the ties and shouldered out 12 ins. at 
the ends, while gravel ballast is sloped to 4 ins. 
below the top of the ties at their ends, forming a 
ditch between tracks on double track, with long 
water boxes at intervals to carry the water to the 
sides. 

The Lake Shore & Michigan Southern Ry. (Fig. 
4) has a roadbed 32 ft. wide for double track, or 
47 ft. 6 ins. over ditches in cuts. The gravel ballast 
is sloped down between the tracks, and in cuts it is 
filled out to the edge of the ditch. The ballast is 
12 ins. deep under the ties in cuts and 6 ins. on fills, 
and the quantity of ballast is as follows: 


Single track. Double track. 
On fills, cu. yd. per mile.... 2,165 4,171 
Day - we Sée 3,749 6,917 


The Baltimore & Ohio R. R. (Fig. 5) has a single 
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Half Fill, 


Fig.9. Atchison, Topeka & Santa Fe Ry. 


track roadbed 19 ft. 114 ins. and 17 ft. 1% ins. wide 
for cuts and fills respectively, and double track, 31 
ft. 1% ins. and 29 ft. 15% ins., no ditches being used. 
Stone and cinder ballast (the latter for side tracks) 
are shouldered out 3 ins. beyond ends of ties, while 
gravel is given a rounded surface, touching the 
bottoms ot the ends of the ties. The depth of bal- 
last is 12 ins. under the ties, and on curves each 
track has its rail on a separate plane and the 
ballast is 12 ins. deep under the lower rail. Stone 
and gravel ballast is sloped down between the 
tracks, 

The Chieago, Burlington & Quincy R. R. (Fig. 6) 
has a single-track roadbed 16 ft. wide with a rise 
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ballast, fills it 4 ins. over the ties, flat on top and 
sloped down under the rail to the bottom of the tie 


at the end, extending thence 5 ft. to bottom of ditch 
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Stone Drain Brick Drain. : 


Fig. 11. Howard St. Tunnel; Baltimore Belt Ry. 


or 4 ft. to edge of bank. With fine gravel the see- 
tion is similar, but filled in only 3 ins. over the ties, 
10 ins. deep under the ties and leaving 6 ins. be- 
tween edge of ballast and edge of ditch or bank. 
Stone or coarse gravel is filled in level with tops of 
ties, 10 ins. deep under the ties and shouldered out 
6 ins. beyond their ends, sloped 144 to 1, with G ins. 
between edge of ballast and edge of ditch or bank. 

The Southern Pacific Ry. (Fig. 8) has a single- 
track roadbed 18 ft. wide in cuts and in fills it is 
15 ft., 14 ft. 6 ins. and 14 ft. for rock, gravel and 


earth ballast respectively. There is a depth of S 





Fig.12. Boulder Tunnol. 


ins. of ballast under the middle of the tie. Rock 
ballast is shouldered out 6 ins. beyond end of ties 
and sloped 1 to 1. Gravel is filled in about 2 ins. 
over middle of ties and sloped nearly to the bottem 
of end of tie. Earth is filled in over the ties and 
sloped to bottom of ends, and thente sloped 12 to 1 
to the top of the bank. At stations fine sand or 
engine cinders are filled in over the ties between 
rails and tracks. The edges of banks are rounded 
off. 

The Atchison, Topeka & Santa Fe R. R. (Fig. 9) 
has a single-track roadbed 22 ft. wide in cuts and 
18 ft. S ins. wide on fills. The ballast is 10 ins 
deep under the ties and gravel and rock are level 
with the tops of the ties and shouldered out 6 ins. 
beyond their ends, the rock sloped 1 to 1. Burnt 
clay and cinders are formed the same as gravel. 
Earth is filled in over the ties and sloped to bottom 
of end and to edge of bank or cut. 

The Minneapolis, St. Paul & Sault Ste. Marie 
Ry. (Fig. 10) has a single-track roadbed 12 ft. wide, 
crowned 0.2 ft., and having 6 ins. of ballast under 
the center of the ties. The width is 20 ft. e& to e. 
of the ditches, which are 2 ft. deep. Gravel is filled 
in 1 in. over tie and sloped to 3 ins. below top of 
tie at ends, shouldered out 12 ins. beyond ends. 
leaving 12 ins. between ballast and edge of ditch. 
Sand is filled in level with top of ties, shouldered out 
1 ft. and rounded off to the edge of ditch, an ar 
rangement which seems likely to cause the sand to 
flow into the ditch. Earth or loam is filled in 2 ins 
over tie and sloped under rail to bottom of tie at 
end, and thence to edge of ditch. In places where 
compelled to exeavate to a depth of 1 to 3 ft. in 
sandy ground, the roadway was made 2S ft. base 
at subgrade, with ditches 8 ft. wide and 2% ft. 


deep. 
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Fig. 10. St. Paul, Minneapolis & Sault Ste. Marie Ry. 


of 4 ins. at the middle, and burnt clay ballast 8 ins. 
deep under the ends of the ties and shouldered out 
about 10 ins. The cut shows tile subdrains. 

The Illinois Central R. R. (Fig. 7), in using earth 


The Richmond & Danville R. R. standard single- 
track roadbed is 18 ft. wide between ties of slopes 
of cuts; the surface curved, with a rise of 8 ins. 
Rock ballast is laid to a depth of 8 ins. under the 


19% 


ties, the bottom of ditch being thus 16 ins. below the 
ties. The ballast is level with the tops of the ties 
and rounded off from their ends to a bottom width 
of 16 ft. 

The Chicago & AltOn R. R. slopes its roadbed 
with a rise of 3 ins. for single track and 5 ins 
for double track, putting 10 ins. of stone or gravel 
ballast under the middle of the tie and shouldering 
it out 12 ins. beyond their ends, while between the 
tracks it is level with the ties. 

The Richmond, Fredericksburg & Potomac 
has a single-track roadbed about 16 ft 


gravel ballast sloped from edge of ditch to bottom of 


Ry 
wide, with 
tie, leaving the ballast flat for 3 ft. 2 ins. between 
the rails. The ditch is formed by a slope from 
the roadbed to edge of slope of cut, the bottom be 
ing SO} ins. below top of tie and 20 ins. from edge of 
rotdbed. The gravel ballast is 10 ins. deep undez 
the ties. 

The Cleveland, Cincinnati, Chicago & St. Louis 
Ry. has a somewhat unusual cross-section of track 
with broken stone and gravel ballast. (Eng. News, 
May 17, 184.) Stone ballast, as a rule, is filled in 
level with the tops of the ties for the entire length 
of the ties and then either sloped down from the 
end or shouldered out for 3 to 12 ins beyond the 
ends, but in this case it is sloped, like gravel, from 
inside the rails to bottom of tie at the ends and 
hence to roadbed, the slope being much flatter than 
that usually adopted for stone. The gravel ballast 
is sloped in the same way, leaving the top flat for a 
width of over 4 ft., though it is more common prac 
tice to commence the slope near the middle of the 
track. On double track the gravel is sloped down 
bet ween the tracks, leaving about 3 ins. of ballast at 
the lowest point. 


The Lehigh Valley Ry.. on its new Buffalo line, 
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has a roadbed 2S ft. wide in cuts and on fills, with 
a V-shaped ditch 8 ins. deep, making the width 
over ditches in cuts 52 ft. The stone or slag ballast 
is 2 ft. deep, level with tops of ties and rounded 
off from their ends. (BEng. News, June 21, 1804.) 
In rock tunnels the floor is generally flat, some 
times with a trench drain down the middle, coveret 
by flat stones to keep ont the ballast, or else a pipe 


ie 


a 
Bnickand Cement 











S 55" 8%8,'6 ‘apart = a 
ye 20010 Hal, 
i, "o o’iond « 






Ph at oJ 


Fig. 14. St. Clair Tunnel. 


drain is laid in the treneh and the ballast filled 
round it. With this arrangement the ballast is 
usually filled in level with the ties for the full width 
of the tunnel, but if there is no drain, the ballast 
may be sloped in the usual way to form side and 
center ditches. If the tunnel has an invert, there is 
usually an arched or box drain of brick or dry 
stone masonry built upon it and covered by the 
ballast, though sometimes a pipe drain is laid in the 
ballast. The designs for brick and stone drains 
in the Howard St. tunnel of the Baltimore Belt Ry. 
are shown in fig. 11. In single-track tunnels the 
floor may be flat or may have center or side drains. 
Figs. 12 and 15 show the arrangements adopted for 
the Boulder tunnel (Montana Central Ry.) and in 
the tunnels of the Everett & Monte Cristo Ry. 
Fig. 14 shows the arrangement in the St. Clair 
cireular iron-lined tunnel of the Grand Trunk Ry. 
Masonry viaducts usually have drains leading to 
weeper holes or pipes forming outlets at the 
haunches of the arches, either at the spandrel or 
the intrados. 


In yards there should be an ample depth of good 
ballast, with drains or water boxes leading to main 
drains, and these drains should be carefully cleaned 
and put in order just before winter. 
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Selling current for power purposes from the circuits 
of electric trolley lines is said to be quite common in 
the Western states. This is done in spite of the fact 
that the charters of the street railway companies for- 
bid the use of electricity for other purposes than for 
the operation of the cars. The increase in fire hazards 
which is claimed to result from the practice has at- 
tracted the attention of fire insurance companies to this 
misuse of privileges and the Lancashire Insurance Co. 
has compiled a list of cities and towns in the West 
where electric current is thus sold. According to this 
list, out of 145 Western cities having electric street 
railways, there are 68 in which the companies sell elec- 
tric current to private users directly from the trolley 
wires, and they do: this because they can afford to sell 
it cheaper than regularly organized light and power 
companies. In Toledo, St. Joseph and Cairo the in- 
surance agents have already passed resolutions cancel- 
ing policies in case the practice is continued. 


Analyses of water from the new filter beds at 
Mount Vernon, N. Y. (see Eng. News, Aug. 23, 1894), 
show a reduction of 99.2% of the bacteria and 66% of 
the albuminoid ammonia. The filter beds were put in 
operation on Aug. 1 and the samples were taken Aug. 
20, the beds having been idle two days meanwhile on 
account of some work necessary for their completion 
or repair. The chemical analyses were made by Mr. 
Hl. W. Clark and the bacteriological examinations by 
Mr. W. Fuller, of Lawrence, Mass. The filter 
beds are in many respects similar to those connected 
with the city water supply of Lawrence, described in 
Engineering News of Aug. 3, 1893. In our issue of 
Aug. 23 the sand used at Mount Vernon was, spoken of 
as coarse. Mr. J. N. Chester, Constructing Engineer, 
states that he believes the sand is as fine as that used 
at Lawrence. 





(7e0. 


A canal to connect the waterways of Jackson and 
Washington parks, Chicago, is now being dug under 
the direction of the South Park Commissioners. Work 
is now in progress through the ground occupied last 
year for the Midway Plaisance, the location of the 
Ferris Wheel having been reached at the last report. 





The Pennsylvania Flood Commission has awarded to 
the engineering firm of Webb & Perkins, of Williams- 
port, Pa., a contract for surveying the West Branch 
watershed with a view to the protection of Williams- 
port against future floods. The territory involved is 
about 16 miles long by 2 miles wide, and the survey 
is to extend to a plane 45 ft. above the normal level 
of the Susquehanna River. 





Hellographic signaling is to be attempted with two 
sets of mirrors over a line 183 miles long, by Capt. W. 
A. Glasford, Chief Signal Officer of the Department of 
the Colorado. The points selected are Mount Uncom- 
pahgre, in Southern Colorado, and Mount Ellen, in 
Utah; the first being 14,351 ft. and the other, 11,410 
ft. above sea level. Their summits are visible from 
each other on clear days, and the atmospheric condi- 
tions in this arid region are peculiarly favorable to an 
attempt of the kind proposed. It is the longest line of 
heliographic signals ever tried by the Department. A 
preliminary test was made by the same party, on Sept. 
8, by flashing signals from the top of the Equitable 
Building, in Denver, to Pike’s Peak, a distance of 66 
miles. The flashes of the mirrors on Pike’s Peak could 
be distinctly seen by the naked eye in Denver. 








An electric railway, 50 miles long, is proposed be- 
tween Baltimore and Gettysburg, Pa. The present 
steam railway between the same points is very crooked 
und 72 miles long. The proposed electric line would 
follow the present railway to Westminster, Md., and 
then cross the country to Littlestown and on to Gettys- 
burg. Of the new line, 7 miles, from Druid Hill Park, 
in Baltimore, to Pikesville, have been in operation 
since 1892, and 9 miles more, from Pikesville to Reis- 
tersvilie, were put under contract for construction 
within the last two weeks. Several miles of an elec- 
trie railway, from Gettysburg across the famous bat- 
tlefield, are also in operation, and would form part of 
the new system. 


Forty locomotives, with ‘‘cut-water’’ shaped shields 
in front of the boiler, with smokestack, dome,cab, etc., 
also similarly wedge-shaped, are being built for the 
Paris, Lyons & Mediterranean Railway Co. ‘*The Engi- 
neer,"’ of London, doubts if much more than excessive 
ugliness will result from the new designs, as Eng‘ish 
experiments show that trains with the front and hind 
vehicles so shaped show hardly any decreased resist- 
ance. The side resistance, or friction, is the principal 
cause of loss of effect. 





A proposition to build a new court-house in Chicago 
has been made to the County Commissfoners of Cook 
Co., by the George A. Fuller Company of that city. 
‘The building is designed by architect Henry Ives 
Cobb; wonld be 14 stories high and the estimated cost 
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is $4,832,000, to be paid in 4% twenty-year county 
bonds. The new building would occupy the site of the 
present county court-house, which is practically con- 
demned as unsafe, unsuited to its purposes and in a 
very batt sanitary condition. Besides all the offices 
necessary for the many county officials the county 
would have in the new building seven or eight floors of 
modern offices to be rented to individuals. The pro- 
posers of the plan claim that a revenue of $350,000 to 
$400,000 per annum could be gathered from these 
offices, a sum sufficient to pay the interest on the 
bonds and create a sinking fund that will pay off the 
bonds in 20 years. The county would thus obtain a 
new and entirely satisfactory court-house that would 
pay for itself and at the end of 20 years yield a hand- 
some revenue in addition. The proposition is a novel 


one and is under consideration by the County Commis- 
sioners. 


If larger telescopes can tell us more of our planet 
neighbors, the immediate future promises well. The 
36-in. Lick telescope, on Mount Hamilton, Cal., is now 
the largest in use. But the 42-in. object glass of the 
Yerkes telescope for the Chicago University has been 
fin'shed, and Mr. John A. Brashear, of Pittsburg, Pa., 
is at work on a 50-in. object glass for a telescope, to 
be presented to the Allegheny Observatory by Andrew 
Carnegie and Henry Phipps, Jr. A 37%-in. lens is also 
being now made for the Lowe observatory, at Mount 
Lowe, Southern California; and the 38-in. lens for the 
Chamberlain observatory, at Denver, Colo., it is said, 
was finished this month at the establishment of George 
Saegmuller, at Washington, D. C, The latter is to be 
mounted at once, and will be ready for use before any 
of the others. 


A run of 780 miles in 880 minutes, stops deducted, 
is reported as having been made between Jacksonville, 
Fia., and Washington, D. C., an Aug. 26-27. The 
fastest time made was 96 miles in 99% minutes, be- 
tween Ashley Junction and Florence, this time iuclud- 
ing two stops. The train was a special carrying an 
excursion. 


A break occurred on the Erie Canal Aug. 28, at 
Brighton, N. Y. The report of Division Engineer Bis- 
good to Mr. C. W. Adams, State Engineer and Sur- 
veyor, describes the accident as follows, Mr. Adams 
having kindly furnished us with the information: 

The break occurred in the towpath, about 250 yds. 
east of Miller’s Lock (63) in Brighton (called the three- 
mile level), at 10 p. m. on Aug. 28. It was about 50 ft. 
long on top, 20 ft. wide at bottom and about 15 ft. in 
depth, and had an average width of 45 ft. A tempo- 
rary cofferdam was put in that night and next morning 
we commenced filling the gap with teams, and finished 
at noon on Friday, Aug. 31. In the meantime the water 
was running by break in canal at 7 a, m., so the levels 
east would be filled up. The cost of repairs is about 
$2,200, but the damage to farm lands cannot be ascer- 
tained until a survey is made and experts go with the 
party to value the crops. There are some nurseries 
which the water passed through, and probably the 
damages will be the greatest there. rom former 
breaks I think $10,000 will cover all damages. 


Our attention has been called to an error in the ar- 
ticle on ‘Mechanical Filters at New Orleans’’ in our 
issue of Aug. 30. The first sentence on the top of p. 
175 should read as follows: During my stay the filters 
had to be washed every four hours. 


Plans for a lighthouse, on the Diamond Shoal, off 
Cape Hatteras, are about completed by the Lighthouse 
Board at Washington, D. C. In the original attempt 
of some years ago, a large caisson was to be sunk 120 
ft. below the water surface, through the treacherous 
sands. This attempt failed owing to the prevailing 
heavy seas, and imperfect records of soundings on the 
shoal. The new plan contemplates a screw-pile foun- 
dation, about 100 ft. deep, with an open framed struct- 
ure resting upon it and rising about 160 ft. above the 
surface. This Diamond Shoal extends 14 miles off 
Hatteras and the light would be founded on the outer 
edge. There is considerable doubt as to the practic- 
ability of founding any light on these shifting sands 
in a heavy sea prevailing throughout the year. But the 
light is badly needed aid it seems that the trial is to 
be again made; of successful, it will mean the ac- 
complishment of one of the most difficult pieces of 
lighthouse engineering ever attempted. 


LEGAL DECISIONS OF INTEREST TO EN- 
GINEERS. 
Liability of Officers of Municipal Corporations. 


The superintendent of streets of a city is liable for 
any damages resulting from his negligence in repair- 
ing a sewer, notwithstanding his official capacity. If 
the cost of making the a on needed on the sewer 
exceed $100, the superintendent of streets had no juris- 
diction to do the work, and would be liable for dam- 
ages unless he did it skillfally and diligently.—Butler y. 
Ashworth (Supr. Ct. of Cal.), 36 Pac. Rep., 922 


Liability of Municipal Corporations for Defective 
Streets. 

A = which has granted the right to construct a 

street railway is chargeable with knowledge of what is 

being done under the grant, and therefore, is liable 
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for injuries caused by an excavation left at night with- 
out signal lights or guards, though the excavation was 
made on the day of the ee v. Village of 
North Tonawanda (Supr. Ct., Gen. Term), 29 N. \ 
Supp., 650. 


Damages Incident to Performance of Contract. 


A contract for the construction of a sewer for a city 
provided that the materials used should be strictly ii 
accordance with the plans and specifications, and av 
thorized the city to appoint such person or persons t. 
inspect the materials as might be deemed proper. A 
difference of opinion between the contractors and th: 
inspector as to whether materials provided for the 
work conformed to the specifications was an inciden: 
contemplated by the terms of the contract,and therefor: 
they could recover damages for delay in performing 
the work occasioned by the rejection by the inspecto: 
in good faith, of materials which conformed with the 
specifications.—Montgomery v. Mayor, ete., of City of 
New York (Supr. Ct. of N. Y. City, General Term), 2) 
N. Y. Supp. Rep., 687. 

Conflicting Survey for Railway Right of Way. 

A railway company which surveys an extension of its 
line over public lands beyond one of the termini fixed 
by its charter, and afterwards files supplemental ar- 
ticles of incorporation, authorizing it to make the ex- 
tension, acquires by such survey no right of way, unde: 
the act of March 3, 1875, as against another company, 
which, having full powers, makes a survey over thi 
same land after the former company’s survey, but be 
fore the filing of its supplemental articles. The filing 
of a map of the route selected, under th's act, and the 
approval by the Secretary of the Interior, do not pre 
vent the company from afterwards, and within the time 
allowed by law, adopting a different route, so long as 
the rights of others have not intervened; and this with 
out regard to the rules and regulations of the Depart 
ment of the Interior.—Washington & I. R. Co. v. Coeur 


d'Alene R. & Nay. Co. (Circuit Court of Appeals, Ninth 
Circuit), 60 Fed. Rep., 981. 


CONSTRUCTION NEWS. 


RAILWAYS. 
East of Chicago—Existing Roads. 
CHICAGO & NORTHWESTERN.—A pr@ss_ report 
states that the engineers of this company are surveying 


for an 11-mile extension from a point northwest of 
Brampton to Gladstone, Mich. 


GRAND TRUNK.—The Owen Sound branch of this 
road has been opened for traffic. It extends from 
Park Head on the Georgian Bay to Owen Sound, a dis- 
tance of 14 miles. 


PENNSYLVANIA.—It is stated that this company 
has definitely located the route for the Etkton, Massey’s 
& Middletown road into Elkton, Md., and that the con 
struction will be commenced within a few weeks. 

TORONTO, HAMILTON & BUFFALO.—J. N. Young. 
Gen. Agt., Brantford, Ont., is reported to have stated 
to Mayor Stewart, of Hamilton, that the money for the 
construction of this road has been secured and that if 
the taxpayers vote a bonus of $275,000 for the third 
time the road from Brantford to Hamilton will be built 
by Jan. 1. The Ine is now in operation from Brant- 
ford to Waterford, Ont., 17 miles. 


Projects and Surveys. 

KEYSTONE & NORTHERN.—It is stated that sur 
veys are being made for this road which was pro- 
jected about a year ago from near Elwood City, Pa., 
to Wurtemburg and thence to Slippery Rock Valley. 

Southern—Existing Roads. 

BIRMINGHAM, SHEFFIELD & ‘TBNNESSED 
RIVER.—Surveys are now being made for extending 
this road from Parrish, Ala., the present southern 
terminus, to Birmingham, a distance of about 40 
miles, Pres., E. A. Hopkins, Sheffield, Ala. 


Northwest—Existing Roads. 


CHICAGO, PADUCAH & MEMPHIS.—This road was 
completed to Benton, Il, last week. 

ILLINOIS CENTRAL.—Press reports state that this 
company has awarded the contract for grading an ex- 
tension from Onawa, Ia., to Council Bluffs, and that 
the construction will be commenced at once, 


Projects and Surveys. 


ST. LOUIS & ATLANTIC,—Incorporated in Illinois 
to construct a railway from East St. Louis through St. 
Clair, Madison, Clinton and Marion counties; Pres., T. 
L. Fekete; Vice-Pres., B. C. Rodes; Secy., W. E. 


Beckwith. ; 
Southwest—Existing Roads. 


SAN ANTONIO & GULF SHORE.—It is stated that 
20 gangs of graders are working on this road and that 
ne cer has recently purchased 90 miles of steel 
rails. 

TEXARKANA & SHREVEPORT.—A press report 
states that this company has contracted with » St. 
Louis firm for the construction of an iron bridge across 
Sulphur River at Fort Lynn, the present southern ter- 
minus of the road, and that it is understood that the 
construction of the line to Shreveport, a distance of 
50 miles, will be commenced at an early date. 


Rocky Mt. and Pacific—Existing Roads. 


FLORENCB & CRIPPLE CREEK.—The chief engi 
neer of this company is reported as in charge of 4 
corps of engineers that is surveying for a railway from 
Florence, Colo., to Silver Cliff. 

Projects and Surveys. 

MARSHFIELD & PENINSULAR.—Inc rated at 
Portland, Ore., with a capital stock of $100,000 to 
build a railway from the northern terminus of the Coos 
Bay, Rosebury & Eastern in a northerly direction tv 
North Bend and Coos Bay; incorporators, Capt. 
W. Symons, U. 8S. Engr.; Lee Hoffman, contractor: 
Sanderson Reed, lawyer, all of Portland. 

UTAH.—H. S. Josephs, Salt Lake City, is reported 
as making surveys for a railway from American Fork 
to the hot springs on the north side of Utah Lake, a 
distance of 5 les. The standard 





i] mi road 
gage and laid with 30-lb. rails. These hot*springs are 
owned by John Beck. 


WHITE & 


COLUMBIA RIVER.—C. W. Joynt. 
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-res., Buckley, Wash., writes us that five miles of 
this ‘read have been definitely located from Buckley 
east along the White River, and that preliminary sur- 
veys have been made for an additional seven miles. 
The work is mountainous but the grades are light. 
The road will be used petpcinaty Sor logging purposes. 
The tracklaying will as commenced in No- 
vember and the line opened for traffic by next Janu- 
ary. It will eventually be extended to the Columbia 
River through Natchese Pass in the Cascade Moun- 
tains; also to Puget Sound. 


Foreign. 

MEXICAN INTERNATIONAL.—Press reports state 
that C. P. Huntington, Pres., has order that this 
railway be immediately extended from Monclove to 
the Sierra Mojado mining camp. Nearly all of the 
grade of the extension was completed about two years 
ago, but work was suspended owing to financial de- 

ression. A branch of the road is also being built 
rom Reata to Monterey. 


MEXICAN, CUERNAVACA & PACIFIC.—This road 
is now completed to a point beyond La Cigal, the sum- 
mit of the Sierra Madre Mountains, and the contract- 
ors are pushing the construction as fast as possible so 
as to have it finished to the city of Cuernavaca by 
the time the tourist season sets in. Press reports 
state that J. H. Hampson, Kansas City, Pres. and 
Gen. Man., will leave in a few days for the United 
States to purchase several engines, 100 wood cars and 
50 box cars. 

MONTEREY & MEXICAN GULF.—It is stated that 
J. A. Robinson, Gen. Man., is now in New York ar- 
ranging for the extension of this road from Trevino 
to Sierra Mojado, and thence to Port Mazatlan, on the 
Pacifie coast. 


STREET AND ELECTRIC RAILWAYS. 


ASHFIELD, MASS.—It is reported that arrange- 
ments are being made for an electric railway between 
this place and Shelburne Falls. 

EAST HARTFORD, CONN.—Fred T. Ley & Co., 
Springfield, Mass., have been awarded a contract for 
furnishing material and constructing an electric rail- 
way from this city to Manchester, a distance of about 
six miles. 

HEMPSTEAD, N. Y.—The Hempstead Traction Co. 
has been incorporated to construct a line four miles 
long; capital stock, $50,000; directors, C. L. Barber, 
M. C. Palmer, New York; J. F. Davis, Brooklyn; J. 
S. Lawrence, Hempstead. 

SYRACUSE, N. Y.—The Syracuse & East Side Ry. 
Co. has been incorporated to construct a line to De- 
Witt, a distance of 10 miles; capital stock, $20,000; 
directors, G. B nard, F. R. Hazard, Syracuse; J. 
L. Kyne, East Syracuse; C. D. Beebe, Dansville. 


BANGOR, PA.—It is reported that the Easton & 
— Electric Ry. is to be extended to Martin's 
Creek, and that the surveys are now being made. 

BRISTOL, PA.—Charles Davis, Ch. Engr., is making 
surveys for the proposed Bristol & Newtown Pas- 
senger Ry. The road will be built to Langhorne at 
present, and it is probable that the remainder of the 
line will net be constructed until the Doylestown & 
Newtown road is finished, when the two will make an 
electric railway from this city to Doylestown. 

COLUMBIA, PA.—Arrangements are being made for 
an electric railway from Lancaster to this place, pass- 
ing through Rohrerstown, Silver Spring and Ironville. 

HARRISBURG, PA.--The Riverside Electric Ry. 
Co. has been incorporated with a capital stock of $50.- 
000, to build a_line between this place and Fort 
Hunter. Pres., W. K. Aldricks. 

LANCASTER, PA.—The Lancaster Ry. Construction 
Co., noted Aug. 16 as incorporated, has been awarded 
the contract to build_and completely equip 43 miles 
of electric railway in Lancaster county. The road will 
be built for the Pennsylvania Traction Co., and was 
noted in our issue of Jul . Pres., Henry Baum- 
gardner; Vice-Pres., Michael Reilly; Secy., F. H. 
Stacy; Treas., J. E. Hubley; Supt. of Construction, 
H. E. Crilly. 

MILTON, PA.—The Milton & Lewisburg St. Ry. Co 
has been incorporated with a capital stock of 3,000: 
Pres., B. H. Throop, Scranton. . $56,000; 

PITTSBURG, PA.—The Charleroi, California & 
Brownsville Electric St. Ry. Co. has been incorporated 
with a capital stock of $70,000. Pres., J. S. McKean. 


-——R. L. McCully has completed surveys for the Pitts- 
burg & Mount Lebanon Blectric Ry.; length, seven 
— estimated cost, $100,000. 

YERSFORD, PA.—The Sanatoga, Ro ford 
Collegeville Blectrie Ry. Co. has Seon ocean 
pre capital stock of $150,000; Pres., J. C. Lynch. 

SNSINGTON, MD.—Van Aken & Hays, Washing- 
ton, D. C., have been awarded the contract for the grad- 
of he Tae ey Anny & a a extension 

‘on e 
Engr., Morris Hacker. ” eee 
,OHARLOTTESVILLE, VA.—The Piedmont © - 
‘on & Improvement Co. has been granted a en 


for extending the electric railway. q vil- 
lard; Gen. Man., T. O. Troy. ore 


CINCINNATI, 0.—The Cincinnati, Middletown & Day- 
ton Traction Co. has been granted a franchise by the 
waieat en < — county build an_ electric 

} z at county along the H 
Bet and Carthage turmetite. 7 an 

MANSFIELD, O.—Surveys are being made fo 
electric railway between this place, Sheiby and Galion, 
A company is soon to be incorporated with a capital 
— of $200,000, according ‘o reports, to bulla the 


BRAZIL, IND.—The Terre Haute & Brazil Electric 
Ry. Co., recently incorporated, is to construct a rail- 
way 12% miles in length, estimated to cost $100,000 to 
$110,000. W. H. White and J. G. Elder, Terre Haute, 
are interested. 


SOUTH BEND, IND.—J. MeM. Smith, of the General 
Power & Quick Transit Co., of th's city, has been 
granted a franchise to build an electric railway connect- 
ing Mishawaka and South Bend, running along the 
south bank of St. Joseph River. 

BUCHANAN, Sees have been complet 
for an electric railway from this place to St. Joseph. 


, OHICAGO, ILL.—The Southwestern Suburban Rapid 


Transit Co. has been incorporated with a capital stock 
of $1,000,000, by A. H. Minassian, Newton Wilcoxon 
and F. M. Sherman. 

WAUKEGAN, ILL.—The Bluff City Electric St. Ry. 
Co., recently incorporated with a capital stock of 


S» $200,000, is making arrangements to coustruct an elec- 


D. Talcott are interested. 


WAUKDBSHA, WIS.—The Waukesha Beach Ry. Co. 
has been formed with a capital stock of $75,000, by A. 
M. Jones, W. P. Sawyer and others. Surveys are be- 
ing made for the proposed line to Pewaukee Lake. 


VERNONIA, ORE.—The citizens of the Nehalem 
Valley are discussing the question of a proposed elec- 
tric railway from Portland through Oregon City to 
this place, a distance of 50 miles. John Pringle, Mar- 
tin Manning and Sidney Bell are interested. 

WINNIPEG, MAN.—The Winnipeg Electric Ry. Co. 
is reported as making arrangements to increase the 
power of its plant. 


BRIDGES AND TUNNELS. 


PHILADELPHIA, PA.—James H. Windrim, Dir. 
Pub. Wks., has awarded the contract for the bridge 
at Wayne Ave. to the Mills Construction Co., at 
§50,000, and that for the bridge at 63d St. to I. H. 
Hathaway & Co., at $21,000; time for completing each, 
3 months. 

PITTSBURG, PA.—It is stated that the contract for 
constructing the 23d St. free bridge will be awarded as 
soon as some minor details in the plans have been 
changed. The bridge will have a channel span of 500 
ft. and will cost about $300,000, according to reports. 


BALTIMORE, MD.—Bids are asked until Sept. 19 
for the construction of a brid over railway tracks. 
Engr., F. H. Smith, Equitable Bidg. 


HAMILTON, O.—The bridge commissioners received 
nearly 30 bids for the construction of the High and 
Main St. bridge. It is stated that the Smith Bridge 
Co., Toledo, submitted the lowest bids as follows: Sup- 
erstructure, $36,900 to $44,500; substructure and super- 
structure, $84,000 to $108,000, according to plan. he 
Wrought Iron Bridge Co. bid $98,860, and the King 


Bridge Co. $98,000. The contract has not yet been 
awarded, 


SANDUSKY, O.—Bids are asked until Sept. 18 for 
the construction of the stone arch bridge over Mill 
Creek. C. A. Judson, Engr. 

CHICAGO, ILL.—The drainage board has completed 
specifications for three swing bridges to be erected 
across the canal at Willow Springs, Lemont and Ro- 
meo, at a cost of about $100,000 each.——Bids are 
asked until Oct. 31 for furnishing and erecting three 
swing or draw bridges and fixed spans along the line 
of the drainage canal; also for supplying and erecting 
the necessary a as stated in our 
advertising columns. os. F. Judge, Clk. 

WEST SUPERIOR, WIS.—The city engineer has 
been instructed to prepare plans and to advertise for 
bids for proposed viaduct approaches on Belknap St. 

FAIRBURY, NEB.—Bids are asked until Sept. 10 for 
the construction of an iron bridge across the Little 


Blue River; span, 100 ft; roadway, 16 ft. S. R. Mer- 
rell, County Clerk. 


OMAHA, NEB.—The Showins bids were received 
for the construction of a wagon bridge across the Nio- 
brara River near Fort Niobrara: 
George E. tine Bridge Co., Des Moines, Ia..... $5,300 


Milwaukee Bridge & Iron Wks., Milwaukee, Wis. 6,750 
Goodrich & Robson, Sioux City, Ia 0 


tric railway to South Waukegan. D. L. Jones and 8. 








pubseceussaave 6,895 
King Bridge Co., Cleveland, O............ cc ee 
St. Joseph aun & Iron Wks., St. Joseph, Mo.. 7,850 
Youngstown Bridge Co., Youngstown, O......... 8,318 
A. J. Tullock, Leavenworth, Kan................ 8,900 


ALTON, WASH.—It is stated that the bridge on the 
Washington division of the Oregon Ry. & Navigation 
Co.’s line near this place, which collapsed recently, 


will have to be entirely rebuilt, the bridge being 96 ft. 
high and 800 ft. long. 


WATER-WORKS. 


BURLINGTON, VT.—The city has authorized a 
loan of $20,000 for additional extensions. 


MORRISVILLE, VT.—The village has voted not to 
purchase the local works, but to secure estimates for 
new works. Address G. M. Powers. 


CAMBRIDGE, MASS.—The following persons sub- 
mitted bids for the construction of the proposed reser- 
voir at Payson Park, Belmont: Charles Linehan, Cam- 
bridge; Neil McBride, Brighton; Weaving, Booth & 
Parry Bros., Boston; Moulton & O’Mahoney, Boston; 
Arthur McMullen & Co., New York; William H. Me- 
Hugh, Newton; Jones & Meehan, Jamaica Plain; Troy 
Public Wks. Co., Troy, N. Y.; R. A. Malone, Lan- 
caster, Pa.; Cranford & Co., Brooklyn, N. Y.; David 
Hall, Boston; Conners & Co., Lowell; George M. At- 
kins & Co., Palmer; Leavitt, Daly & Crockett, Cam- 
bridge; National Construction Co., Boston; George R. 
Newman & Co., Providence; Clements & Stedeman, 
New York; Thomas Maney, Quincy. The contract has 
not yet been awarded. 

MILLERS FALLS, MASS.—J. A. Taggart and Sam- 
uel Sawyer, of this village, and A. P. Casey, of Lake 
Pleasant, have been chosen a committee to petition 
the legislature for the incorporation of a district for 
a water supply. 

BINGHAMTON, N. Y.—There is talk of construct- 
ing a large storage reservoir. 

BROOKLYN, N. Y.—A contract has been awarded to 
Joseph Edwards & Co. to supply 25,000,000 gallons 
daily for a year for $175,000, and new bids w'll be 
asked for permanent pumping stations. 

CATTARAUGUS, N. Y.—Steps are being taken to 
secure new works to cost $15,000 to S00. F. 8. 
Oaks, Pres. Comrs. = - 

CORINTH, N. Y.—The Dunn Water Supply Co. has 
awarded the contract for constructing Te sient to 
DUNKIRK, N. Y. 


Flood & Sherrill, Sandy Hill. 
lon qGuubereetsa’ cach ana ie a i ae 

nk an eel pum - 
gas oe teen ee to the Snow Steam [ain Wris., 
110,000,000 , pump guaran to give a duty of 

HAMMONDSPORT, N. Y.—Bids a ik 

Sept. 14 for constructing works, including 00. fe 
of 8 to 2in. pipe, 23 gate valves, 45 hydrants and 


reservoir; estimated cost, $20,010. G. H. Wheeler, 
Pres. Comrs., writes us that the citizens have voted 
to put in the works and that it is intended to have 
the construction commenced as soon as possible. L. 
H. Brown, Secy. 

MORRISVILLE, N. Y.—The citizens have voted in 
favor of works estimated to cost $15,000, and the Stan- 
wix Engineering Co., Rome, has been engaged to make 
the survey. 

NBW YORK, N. Y.—Bids are asked by the depart 
ment of public works until Sept. 18 for laying mains in 
12 streets; also for furnishing and laying mains from 
new high service station to the tower and connecting 
mains at reservoirs at high bridge. 

PAWLING, N. Y.—It is reported that works may be 
put in, 

RED OREEK, N. Y.—The business men are reported 
as about to put in works, including a reservoir. 

RICHMONDVILLE, N. Y.--The contract for works 
has been awarded to John Morrell, at $19,695 


WARSAW, N. Y.—J. N. Whitham, Engr., has reported 
that works, including pumping station, reservoir and 
main in every street, would cost less than $50,000. 

ARLINGTON, N. J.—Geo. F. Woolston has submitted 
a proposition to furnish an artesian supply, in connec 
tion with the electric light plant. 

BBLLEVILLE, N. J.—Henry Dowd & Son, Orange, 
have been awarded a contract for several miles of ex- 
tension. 

DUNELLEN, N, J.—There is talk of works with a 
reservoir 144 miles distant. 

BBHAVER FALLS, PA.—The council has voted to 
build new works, including a filter plant, at a cost of 
about $125,000. 

BELLE VERNON, PA.—S. F. Jones, Pres. Belle Ver- 
non Water Co., writes us that the proposed works will 
require 7,000 ft. of 6-in. p'pe, 700 ft. of 4in., etc.; sup- 
ply to be pumped from river; no contracts awarded or 
engineer employed. 

CHRISTIANA, PA.—Kay & Coon, Bellwood, Pa., 
have secured the contract for constructing the plant of 
the Christiana GravMy Water Co. There will be about 
four miles of pipeline. The bids will be published in a 
later issue. Engr., Allan A. Herr, Lancaster. 

DOWNINGTON, PA.—Thos. Holliday, Secy. Council, 


writes us that specifications have been completed for 
works and favorable bids received for the 16,000 ft. of 
10 to 4-in. pipe which will be required. y 


LIVERPOOL, PA.—It is stated that works will be 
put in. 


MACUNGIB, PA.—Chas. Weirbach, Allentown, bas 
completed surveys for the new works, according to re- 
ports. 

MILLERSTOWN, PA.—The question of works is be- 
ing considered. 

NEWVILLE, PA.—The citizens are reported as agi- 
tating the question. 

PITTSBURG, PA.—Bids are asked until Sept. 8 for 
taking out one or more Lowry pumping engines and 
replacing the same with two or more vertical cross- 
compound condensing high duty gomping engines; 
also for furnishing and laying 1,3v0 ft. of 50-in. riveted 
steel rising main; also 48 and 36-in. cast iron i 
connections; also 100 gate boxes. KE. M. Bigelow, Dir. 
Dept. Pub. Wks. 

UARRYVILLE, PA.—Kay & Coon, Bellwood, who 
built the works, have been awarded a contract for 
about a mile of extensions. 

GRAFTON, W. VA.—The Snow Steam Pump Wks., 
Buffalo, has received the contract for a 2,000,000-gal- 
lon compound pumping engine for the new works. 

WINSTON, N. C.—The citizens have voted in favor 
of the $100,000 loan, recently noted, for —— 
and improving the works. About $44,000 of this will 
be spent for a reservoir or stand-pipe, 1,500,00u-gallon 
yer ee engine, extensions, etc. Cy. Engr., J. 0. 

agruder. 

CUTHBERT, GA.—The citizens have voted in favor 
of works and an electric light plant; estimated cost, 
$50,000. 

OXFORD, MISS.—Ed. O. Davidson, Cy. Secy., writes 
us that surveys have been made and that probably 


$20,000 in bonds will soon be voted for works; pop- 
ulation, 3,000. 


THIBODEAUX, LA.-—-Bids are asked by the city 
until Sept. 12 for the construction of works. 

PARIS, TENN.—Bids are asked until Sept. 10 for 
the construction of works and an electric light plant. 
H. Mayne, Cy. Recdr. 

ASHTABULA, O.—Benj. A. May has been appointed 
receiver of the Ashtabula Water & Light Co. 

BRADNER, O.—J. E. Ladd, Clk., writes us that 
the village has contracted with John Hosey, Bradner, 
to erect an 800-bbl. tank on a trestle, and that a steam 
pump to fill the tank will be purchased this month. 

CELINA, O.—The citizens have voted to issue $50,- 
000 in bonds for works. 

LOUISVILLE, O.—It is stated that works will prob- 
ably be completed this fall. 

WELLINGTON, 0O.—An election will be held Sept. 
22 to vote on issuing $35,000 In bonds for works. 

DECATUR, IND.—Bids are asked until Sept. 18 for 
the construction of works, as stated in our advertising 
columns. Albert Brittson, Cy. Clik. 

CHESANING, MICH.—E. T. Long writes us that the 
commission will award contracts this month for works 
to cost $14,500 and an electric plant to cost $5,500; 
water supply from wells. 

HARROW, Owe to a $30,000 fire last 
month, it is stated that works will probably be put in, 
at a cost of $4,000. 

FORRESTON, ILL.—H. Dejough, Clk., writes us 
that the contract for tower and mains has been award- 
ed to the U. 8S. Engine & Pump Co., at $6,454. The 
bids for works were as follows: 

Fairbanks, Morse & Co., Chieago............... 
U. 8. Engine & Pump Go., Batavia, Ill... 
WG TH, Ps, Blk ot ceiciccesivoceccee 


MOLINE, ILL.—T. D. Wheelock, Ch. Engr., writes 
us that the contracts for laying about 19, ft. of 10 
to 6-in. extensions has been awarded to BE. C. Blake, 
Dubuque, Ia., at $11,700. 




















































































































200 


NOKOMIS, ILL.—4ieo. Schoper, Cy. Clk., writes us 
that a committee has been appointed to secure plans 
for works estimated to cost $13,000, but no detinite 
system has been decided on. A satisfactory supply has 
been secured, 

TURNER, ILL,.—C. D. Clark writes us that a peti- 
tion has been circulated asking the council to submit 
the question of works to a vote; population, 2,000, 

AMERY, WIS.—M. A. Frissell writes us that works 
are nearly completed by Fairbanks, Morse & Co. 

GRANTSBURG, WIS.—Bids are asked for furnish- 
ing plans and specificetions for works; 6,000 ft. of 
mains, steam pump, 15 hydrants and 1,600-bbl. ¢ ink. 
A. A. Anderson, Village Cik, 

OSHKOSH, WI1S.—The mayor has appointed a com- 
mittee to Investigate the advisability of constructing 
new works, the present plant being owned by a private 
company. 

BANCROFT, IA.—The citizens have voted in favor 
of works, 

CLARKSVILLE, IA.--Geo. Ilgenfret, Town Clk., 
writes us that an election was heid Aug. 30 to vote on 
an issue of $6,500 in bonds for a 90-ft. steel tower, 
2,000-DbL tank, gas engine, 5,000 to 6,000) ft. of 8 to 
4-in. mains, 11 hydrants and engine house; plans pre- 

sared by the U. 8. Wind Engine & Pump Co., Batavia, 
I. 

DEXTER, 1A,--Chas. C. Pugh, Mayor, writes us that 
an election will probably be held soon to vote on an 
issue of bonds for $7,500 for works; population, 850, 

EAGLE GROVE, 1A.—An election was held Aug. 30 
to vote on an issue of bonds for $10,000 for works. 

MINNEAPOLIS, MINN.—The council has voted to 
lay mains in about 55 streets. 

CEDAR RAPIDS, NEB.—The contract for construct- 
ing works has been awarded to the U. 8S. Wind Engine 
& Pump Oo., Batavia, UL, at $9,000. The work will in- 
elude a 76,000-gallon brick reservoir, 45,000-gallon power 
pump and wire rope transmission machinery, two 6-!n. 
tube wells, pumphouse, 10,800 ft. of cast iron pipe, 10 
hydrants and 6 valves. Some of the bids will be pub- 
lished in a later issue. Engr., G. H. Ellsworth, Ful- 
lerton, Neb, 

LYONS, NEB.—The citizens have voted to issue 
$11,000 in bonds for works. 

NHWCASTLE, NBB.—There is talk of putting in 
works, 

OREGON, MO.—It is stated that a company is tak- 
ing steps to put in works. 

ERIK, COLO.—The citizens have voted to put in 
works to cost about $20,000, A previous election was 
declared tllegal. 

COTTAGE GROVB, ORE.—The contract for works at 
Kast Cottage Grove has been awarded to H, Orchard, 
Vortland. 

NBEWEBRG, ORE.--The citizens are reported to have 
yoted $15,000 for works. 

CRESCENT OITY, CAL.—The French Hill Water & 
Mining Oo. has been incorporated with a capital stock 
of $50,000, of which $30,000 is subscribed, by Horace 
Gasquet, Gasquet; Wm. H. Hamilton and L. F. Cooper, 
Crescent City, and others. 

SAN LUIS OBISPO, CAL.—C. F. Sammann, Cy. C’k., 
writes us that this city intends to construct works and 
that a committee has been appointed to engage an engi- 
neer to make plans; population, 4,000, 

SPRINGVILLE, IA.—Bids will be opened soon for 
constructing works, including a 1,700-bbl. tank, 6-in. 
main, 7 hydrants, ete.; supply from artesian wells. A. 
lL. Flude, Seey. W. W. Co. 

BALLARD, WASH.—E. O. Marsh, Cy. Clk., writes 
us that an election will be held Sept. 10 to vote on an 
issue of $50,000 in bonds for works and an electric 
light plant; water supply from artesian well. Engr., 
8. K. Smith. 


IRRIGATION. 


SAN ANTONIO, TEX.-—A press report from this city 
dated Aug. 30. states as follows: A company has been 
organized here and the water right filed for the con- 
struction of extensive canals and the irrigation of 10,- 
OO acres of land in this county, immediately south of 
this city. The water will be obtained from the San 
Antonio River. Several delegates from Southwest 
Texas have left for Denver to attend the annual con- 
vention of the National Irrigation Congress. They will 
all advocate the appointment by Congress ef a com- 
mission to treat with the Mexican government with a 
view of securing an amendment of the treaty so that 
dams can be constructed at different points along the 
Rio Grande River and the water of that stream used 
for irrigating the rich valley lands which are now 
arid. President Diaz has written one of the Texas 
delegates that he is in favor of the proposed amend- 
ment of the treaty. 

NEW COMPANIES.—Columbus Power & Irrigation 
Co., Lincoln, Neb.; $150,000; Leander Gerrard, Chas. 
W. Pearsall, A. Anderson, Albert Stenger, G. W. 
Phillips, Adolph Jaeggi, A. G. Arnold, W. A. MecAllis- 
ter, O. T. Roen, Leopold Jaeggi and John H. Kersen- 
brock. 


SEWERS. 


LBEICESTBR, MASS.--The citizens have voted to ac- 
cept the plans for a system and to borrow $4,000 to 
acquire land and construct an outlet sewer. 

BUFFALO, N. Y.--Bids are asked until Sept. 12 for 
constructing 15 to 10-in. pipe sewers in three streets. 
R. G. Parsons, Secy. Dept. Pub. Wks. 

CHARLOTTE, N. Y.--Plans for a system have been 
prepared by 8. B. Kay, Bellwood, Pa., and bids will 
soon be asked for the construction. 

NPW ROCHELLE, N. Y.—Bids are asked until Sept. 
S for constructing a brick building 28 x 38 ft. for sew- 
age disposal works and for constructing 76 it. of 18-in. 
cutiet sewer. Engr., J. K. Wilkes. 

NEW YORK, N. Y.—Bids are asked by the depart- 
ment of public works until Sept. 18 for constructing 
sewers in seven streets, 

ROCHESTRR, N. Y.--The East Side trunk sewer 
commission is discussing a plan for an overflow sewer 
in Griffith St. to be two miles in length and estimated 
to cost about $50,000, 


TROY, N. Y.—Bids are asked until Sept. 11 for con- 


structing a 40 x 26%-in. sewer in Jackson St. E. O. 
Koss, Secy. Contracung Bd. 

PBRTH AMBOY, N. J.—It is proposed to construct 
an 18 to 12-in. pipe sewer in East Ave. 

UNION, N. J.—Bids are asked unti] Sept. 10 for con- 
structing lateral sewers. Louis Formon, Town Clk. 

WILMINGTON, DEL.—B ds are asked until Sept. 11 
for constructing 1,086 ft. of 66 to 30-in. brick sewers 
and 2,544 ft. of 18 to 10-in, pipe sewers, as stated in 
our advertising columns. Kngr., T, C. Hatton. 

CHARLOTTESVILLE, VA.—The lowest bid for con- 
structing the sewers recently advertised was that of 
Luck & Vaughan( Roanoke, at $45,621. 

JACKSONVILLE, FLA.—Col. G. B. Waring, Jr., 
Newport, R. L, has been engaged to prepare plans and 
specifications for a system as recommended by him in 
lus report to the board of public works. 

TALLAHASSEE, FLA.—This city is discussing the 
question of a system. Col. G. EK. Waring has been en- 
gaged as consuiting engineer. 

MARIETTA, O.-—The following bids have been re- 
ceived by the council for the construction of sewers: 





ee Se es ee $14,414 
W. J. Berry, Dillie’s bottom, O...... Ae ue. ae 
Weiber ce MOWUROON, THOT, On occcccce dew cdiese 1i,iv2 
Charles Rosser, Mellaire,, O...........0-.008- 18,0558 
T, Bs Cee, TUNE, OB oc occa ccc sevese’ 18,672 
Stevenson & Finane Port Huron............. iv,vly 
Neal & Summers, Nelsonville, Mich........... 10,044 
Curry & Savage, Parkersburg, W. Va........ 21,000 
Uirich, Nissley & Williams, Springtield, O.. 21,217 
pe A A ee ee eevee 
oS. A. Presswater, Peartta, W. Va. .....<.-. 22,244 
Curran & Maloney, Bellaire, O............... 22,359 
Bs ep I EE, AB BS 5 os cn eve cesucecsls 22,682 
Jerry Hastings, Newport, Ky............... 22,785 
Caleb & Couture, Bridgeport, O.............. 23,084 
Geo. F. Eagan, Pittsburg, Pa................ 23,1438 
L. Cramer & Son, Parkersburg, W. Va....... 23,508 
Ey ee, ee, ONS Os ek cin bees oh s0:8 23,642 
Jaa. L.. McLane, Newport, Ey...........6.-+. 24,784 
P. H. Kelley & Son, Portsmouth, O.......... 25,230 
W. H. Logan & Co., Uhrichville, O.......... 25,287 
Louls Mayer, Lancaster, W. Va............... 27,202 
Thos. J. Steers, Parkersburg, W. Va.......... 27.000 
Wilson & Strack, Cincinnati, O......... - 28,501 


L. Mueller, Cy. Clk., informs us that the contract 
has been informally awarded to Z. T. Darrow. 

SANDUSKY, O.—Bids are asked until Sept. 27 for 
the purchase of $12,000 of 5% sewer bonds. A. W. 
Miller, Cy. Clk. 

TIFFIN, O.—The clerk has been directed to advertise 
for bids for constructing several sewers. 

HUNTINGTON, IND.—Bids are asked until Sept. 11 
for constructing a 45 to 24-in. brick sewer. Win. 
Schwartz, Cy. Clk. 

ANN ARBOR, MICH.—The council has passed reso- 
lutions to construct sewers in Washington St. and to 
complete sewers in Ward 5.——The committee has rec- 
ommended that the main sewer be reconstructed. 


JACKSON, MICH.—It is reported that the committee 
will recommend that bonds for $70,000 be issued for 
constructing sewers, iron bridges, extending the water 
system and for paving. 


LOCKPORT, ILL.—Bids are asked until Sept. 10 for 
constructing sewers. F. H. Reed, Cy. Clk. 

MINNEAPOLIS, MINN.—The council has passed ord- 
inances for constructing 54 to 12-in. brick sewers in 
20 streets, and 12-in. pipe sewers in six streets. 

ST. LOUIS, MO.—The lowest bids received last week 
for constructing sewers were reported as follows: 
Rocky Branch sewer, G. G. Prendergast, $15,015; Pine 
St. sewer, Hussey & Seese, $14,256; Rock Springs 
sewer, Hussey & Seese, $11,534; Southern sewer, G. 
I. ’rendergast, $14,107; Fillmore St. sewer, Penney & 
Meyers, $12,898. Sewers in Ferry St. sewer district 
No. 23, Kelly & Moran, $893; Elliott Ave. sewer dis- 
trict No. 45, R. Sheehan, $1,151; northwestern sewer 
district No, 29, J. Gilbane, $584; Accomac St. sewer 
distriet No. 5, Skrainka Construction Co., $2,187; Minne- 
sota Ave. sewer district No. 5, Skrainka Construction 
(o., $8,608; Warne Ave. sewer district No. 5, Robert 
Sheehan, $3,055. Some of the itemized bids will be 
published in a later issue. 

WACO, TEX.—The city engineer has recommended 
the construction of sewers; estimated cost, about $12,- 
000, 


LINDSAY, ONT.—The council has passed an ordin- 
ance for an election to vote on the question of issuing 
$25,000 in bonds for a system, 

LOS ANGELES, CAL.—Plans are being made for a 
sewer to connect the conduit of the South Side Irri- 
gation Co. with the San Pedro St. sewer. 

STREETS. 

NEW YORK, N. Y.—Bids are asked by the depart- 
ment of parks until Sept. 12 for furnishing 3,300 bbls. 
Portland cement, 2,700 cu. yds. broken stone, and 900 
cu. yds. of sand. 

WAKEFIELD, N. Y.—The citizens have voted to 
spend $20,000 for improving the streets. 

PITTSTON, PA.—Bids are asked until Sept. 10 for 
3.400 sq. yds. of paving in Main and Water Sts. 
J. E. Dempsey, Borough Secy.——Plans have been com- 
pleted for paving Main St. with brick or asphalt, at an 
estimated cost of $87,000. 

WILKINSBURG, PA.—The residents of Kelly Ave. 
will petition the council to pave that street. 


CLEVES, 0.—The council is discussing the question 
of constructing sidewalks; estimated cost, $10,000 to 
$50,000. 

COLUMBUS, O.—The council is asking for bids for 
paving a portion of North High St.; estimated cost, 
with asphalt $66,408, stone blocks $110,613, or with 
Hayden blocks $67.881.——Ordinances have been passed 
to issue $125,000 in bonds for paving two streets. 

FINDLAY. 0.—Bids are asked until Sept. 11 for ma- 
cadamizing Santee Ave. S. P. De Wolfe, Cy. Clk. 

SABINA, 0.—The council is discussing the grading 
and curbing of the streets, and construction of side- 
walks. 

INDIANAPOLIS, IND.—The following bids have 
been received by the board of public works for pavy- 
ing Meridian St., from South to McCarty Sts., with 
asphalt: Western Paving & Supply Co., $6.63 to $6.87 
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per lin. ft.; Indiana Bermudez Asphalt Co., $6.98 
$7.23; Warren-Scharf Asphalt Paving Co., $7.78 t. 
$8.08; Trinidad Asphalt Refining Co., New York 
Pres. Hugo Reid, $5.61 to $5.71. 

KOKOMO, IND.—The council has passed resolutions 
for paving over a mile on four streets with brick. 

SOUTH BEND, IND.—Bids are asked until Sept. 24 
for paving with brick. L. A. Hull, Oy. Clk. 

DECATUR, ILL.—The council has passed ordinances 
for paving to cost about $20,000. 

QUINCY, ILL.-—The council has rejected all the bids 
for brick paving, and will purchase the materials and 
do the work by day labor or sub-contracts. The bids 
ranged from $1.10 to $1.30 per sq. yd. 

HOT SPRINGS, ARK.—The chamber of commer: 
has been discussing the necessity of having Garris«), 
Ave. and Central Ave. paved with brick. 

HOUSTON, TEX.—Bids are asked until Sept. 17 fo: 


paving with asphalt, brick or stone. J. T. Browne. 
Mayor. 


ELECTRIC LIGHT AND POWER. 


JAMESTOWN, N. Y.—The board of public works has 
been directed to advertise for new bids for the pro 
posed extension to the electric light plant. The 
Jamestown Electric Light & Power Co. has offered {(v 
sell its plant to the city for $132,500. 

KINGSTON, N. Y.—Bids are asked until Sept. 14 for 
an electric light plant, as stated in our advertising 
columns. Augustus Stepmoes, Cy, Cik. 

MILLERSTOWN, PA.—It is reported that this place 
is to have an electrie light plant. 

PARIS, TENN.—Bids are asked until Sept. 10 for the 
erection of an electric ight plant. H. Mayne, Reecdr. 

DAYTON, O.—An appropriation of $11,500 has been 
made for an electrie light plant at the insane asylum. 

NBW HARMONY, IND.—A contract has been award 
ed for street lighting at $1,000 a year for 12 are lights 
and $85 for each additional light. 

OTSEGO, MICH.—It is reported that an electric 
light plant will be put in. 

STILLWATBDR, MINN.—Bids are asked by the e‘ty 
clerk until Sept. 18 for lighting the city by electricity. 

OMAHA, NEB.—The council received bids Aug. 28 foi 
lighting the city by electricity. The Citizens’ Electric 
light & Power Co. offered to furnish lights for $135 
each per year, but bids were received a short time ago 
at $87.50, $05 and $111.50 per year and the council is 
now discussing the advisability of constructing a 
municipal plant. 

ST. CHARLES, MO.—<An election was held Aug. 2S 
to vote on the question of granting a franchise to an 
electric ight company. 

SEATILB, WASH.—Bids are asked until Sept. 10 
for electric street lighting for one year. G. F. Meacham, 
Secy. Bd. Pub. Wks. 

WATERFORD, ONT.—Bids are asked until Sept. 10 
for the purchase of the plant, stock and real estate of 
the Reliance Electric Mfg. Co., valued at $34,764. C. 3. 
Seott, 28 James St., Hamilton. 

NEW OOMPANIBS.—Caldwell Electric Light & Water 
Co., Caldwell, O.; $10,000. Montgomery Dlectric 
Light & Power ©o., Montgomery, Ill.; $10,000.—-Citi 
zens’ Electric Co., Middietown, ©O.; $20,000; Pres., 
Thomas Cooper, Columbia; Secy., W. H. Drayer, Mid- 
dletown.——Acme Electric Light & Power Cv., North 
East, Pa.; $15,000; Treas., F. O,. Davis.——Phoenix 
Klectric Light Co., MeKee Rocks, Pa.; $5,000; Treas.. 
H. C. Johnson, Pittsburg.——Orville Gas, Electric Light 
& Power Co., Orville, Cal; $32,000; Max Marks, F. H. 
Gray, UO. H. Schiveley, J. ©. Osgood, W. E. Duncan, Jr. 


MISCELLANEOUS CONTRACTS AND SUPPLIES. 


ROCK EXCAVATION.—Burlington, Vt.—Bids are 
asked until Oct. 5 for rock excavation in Otter Creek, 
Vt., as stated in our advertising columns. Capt. Smith 
S. Leach, U. S. Engr. 

ROUND HOUSE.—Mattoon, IllL—The contract for a 
$12,000 round house at this place has been awarded by 
the Cleveland, Cincinnati, Chicago & St. Louis Ry. Co. 
to D. Stewart & Co., St. Louis. 


DRAINAGE CANAL.—Chicago, Ill.—Bids are asked 
until Sept. 12 for completing the work on section HK 
of the main drainage canal, as stated in our advertis 
ing columns. Thos. F. Judge, Clk. 


REPAIRS TO BREAKWATER.—Burlington, Vt. 
Bids are asked until Oct. 5 for repairs to the Burling- 
ton breakwater, as stated in our advertising columns. 
Capt. Smith 8. Leach, U. S. Engr. 


LIGHT STA'TION.—Baltimore, Md.—Bids are asked 
until Sept. 26 for furnishing material and constructing 
the Solomons Lump light station, Maryland; separate 
bids to be receiv for the metal work. Capt. Eric 
Bergland, U. 8S. Lighthouse Engr. 

CRIB REPAIRS, ETC.—Washington, D. C.—Bids are 
asked until Sept. 25 for repairs of tramway cribs, ice 
fenders, bridge, stone filling, etc., at U. S. naval maga- 
zine, Fort Mifflin, Pa., near Philadelphia. W. T. Samp- 
son, Chief of Ordnance, Navy Dept. 

GARBAGE CREMATORY.—Dayton, O.—Dr, A. H. Id- 
dings, Health Officer, has stated that a crematory is a 
necessity in this city, and that one should be purchased 
which will destroy night soil and all garbage that can- 
not be disposed of through the sewers. 


IRON WORK.—Charleston, W. Va.—Bids are aske! 
until Sept. 27 for iron work for movable dams on the 
Great Kanawha River. The work will require about 
635,000 Ibs. of wrought iron and 337,000 Ibs. of cast 
iron. Col. Wm. P. Craighill, U. S. Engr. Office. 

PLUMBING, ETC.—Washington, D. C©.—Bids are 
asked until Sept. 20 for the plumbing, gas as and 
electric wire conduits for the U. 8S. publie building at 
Newark, N. J., as stated in our advertising columns. 
Jeremiah O’Rourke, Supervising Arch., Treasury Dept. 

RUBBLE STONE.—Boston, Mass.—Bids are asked 
until Oct. 4 for delivering rubblestone in the south 
jetty at Newburyport Harbor, Mass.; also in break- 
water at Gloucester Harbor, Mass., as stated in our 
ne columns. Lieut.-Col. S. M. saens, U. 8. 
ingr. 

BRICK AND TERRA COTTA WORK.—Washington, 
D. C.—Bids are asked until Sept. 17 for the brick and 
terra-cotta floor arches, terra-cotta column covering, 
wall furring, ete., for the U. 8, public building at De- 
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troit, Mich. Jeremiah O'Rourke, Supervising Arcb., 
Treasury Dept. 


CANAL.—Chicago, Ill.—-Bids are asked until Sept. 20 - 


for constructing four miles of the eastern section of 
the Illinois & Mississippi Canal, between mile 4 and 
mile 8; also for excavating the lock pits and construct- 
ing the foundations for three locks. Capt. W. L. Mar- 
shall, U. 8. Engr. Office. 


WHARVES, ETC.—West Norfolk, Va.-W. B. Cau- 
sey, Engr. Maintenance of Way, Atlantic & Danville 
Ry., Portsmouth, writes that the contract for the con- 
struction of wharves and warehouses and for dredging 
at this place has been awarded to Rutherford & 
Brown, New York. The other bidders were: 1, Eugene 
White, New York; Lewis P. Evans, Philadelphia, San- 
ford & Krooks, Baltimore; L. B. McCabe & Bro., Bal- 
timore, and H. EK. Culpepper, Portsmouth, Va. 

BULLDINGS.—Washingion, D. ¢ Bids are asked un- 
til Sept. 21 for constructing the U. 8. public building at 
Roanoke, Va. Jeremiah O'Rourke, Supervising Arch., 
Treasury Dept. 

Helena, Mont.—Bids are asked until Sept. 
structing buildings st Fort Harrison. 
Hoyt, Asst. Q. M., 8S. A. 

Piattsburg, N. tases are asked until Sept. 27 for 
constructing buildings at A eears barracks, N. Y. 
Capt. Geo. B, Pond, Asst. Q. M., U. S. A. 

DREDGING.—Boston, tee ane are 
Oct 4 for dredging in Powou River, 
in our advertising columns, 
field, U. S. Engr. 

Washington, D. C.—Bids are asked until Oct. 4 for 
dredging at Nomini and Lower Machodoe creeks, a 
as stated in our advertising columns. Maj. Chas. E. 

B. Davis, U. 8. Engr. 

Burlington, Vt.—Bids are asked until Oct. 5 for 
dredging in Ogdensburg Harbor and Great Chazy 
River, N. Y., as stated in our advertising columns. 
Capt. Smith 8S. Leach, U. 8S. Engr. 

DISINFECTING PLANTS.—Washington, D. C.—The 
following b:ds have been received by the supervising 
architect for disinfecting plants at U. S. quarantine 
stations: 

At San Diego, Cal.: 

Coronado Foundry & Machine Co., Coronada, Cal. .$7,985 
Standard Iron Wks., San Diego, Cal............ 8,033 
Sterne Bros., San Diego, Cal 

At Port Townsend, Wash.: 
Nickolls & Crother, Tacoma, Wash.............. $5,765 
Jas. M. Lively, Port ‘Townsend, WOM éaeuncea 8,200 
Puget Sound Engin’g Wks., Port Townsend, Wash. 8,176 

DRBDGING STEAMER.—Wilmington, N. C.—The fol- 
lowing bids were received by Maj. W. S. Stanton, U. S. 
Engr. Office, for building a dredging steamer (1) being 
for a steamer equipped with Bdward dredging machin- 
ery, (2) with Howell's, and (3) without machinery: 

1 2 3 
-$71,500 $78,100 $58,900 


19 for con- 
Capt. Geo. 3. 


asked until 
Mass., as stated 
Lieut.-Col. S. M. Mans- 


Bath Iron Wks., Bath, Me... 


W.E. Woodall & Co.,Baltimore 58,650 65,800 45,560 
Atlantic Wks., E. Boston, Mass. 56,170 64,536 46,200 
John H. Dialogue & oon, Cam- 

den, N. J “aes Perr Tae. ree 43,550 
Pusey & Jones — Co.,. Ww ilming- 

DOE TOE  v owen semen bane webu GED ksccis 51,000 
Chas. Hillman Ship & Engine 

sldg. Co., Philadelphia...... 53,000 58,000 42.000 
H. Ramsey, Perth Amboy, N.J. 54,900 svces 45,500 


+ Accepted. 


LUMBER.—-Brooklyn, N. Y.—Bids are asked until! 
Sept. 10 for a supply of 500,000 ft. B. M., of lumber. 
»% C. Martin, Ch. Engr., New York & Brooklyn Bridge. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 





Bids to be See Eng. 
opened. Work. Place News. 

Sept. 7.[ron and copper w’k Washington, D.C. Aug. 23 
Sept. 7.Stone paving, New York, N. XY........ Aug. 23 
Sept. 7.Bonds ($14,562), Norwood, O.......... Aug. 16 
Sept. 7.Intake pier, sseawande, iy 6 eked “+s 23 
Sept. 7.Canal work, Albany, N. Y.. ‘ . Aug. 30 
Sept. 7.Cobblestone paving Brookly n, "N. Ty - Aug. 30 
Sept. 7.Highway, Duluth, Minn...............4 Aug. 30 
Sept. 7.Grading, ete., Duluth, Minn........... Aug. 30 
Sept. S.Asphalt paving, Cincinnati, O......... Aug. 16 
Sept. 8.Electric I’t. plants, Washington, D. C...Aug. 30 
Sept. 8.Fire alarm equipment, Boston, Mass...Aug. 30 
Sept. 8.Sewage disp'l bldg..New Rochelle,N.Y.Sept. 6 
Sept. 8.Pumping engines, Pittsburg, Pa. . Sept. 6 
Sept. 8.Steel water pipe, etc., Pittsburg, Pa. Sept. 6 
Sept. 10.City hall and market, Jacksonville, Fla.Aug. 16 
Sept. 10.Bridges, Helena, WEES ah 44040 coccce Aug. 16 
Sept. 10.Brick sidewalks, Springfield, ee Aug. 23 
Sept. 10.Sidewalk bonds ($5,000), Carthage, O..Aug. 23 
Sept. 10.Bridge, Toledo, O........es.eeeeesese Aug. 16 
Sept. 10.Dynamos and engines, Washington,D.C.Aug. 30 
Sept. 10.Water-works system, Alexandria, La..Anug. 30 
Sept. 10.Electric light . piaat a La...Aug. 30 
Sept. 10.Pipe sewers, ~ae Bend, Ind..........Aug. 30 
Sept. 10.Sewers, Union, N. J.....eeeeecceceees Sept. 6 
Sept. 10.Paving (3,400 > ait Pittston, Pa...Sept. 6 
Sept. 10.Electric light plant, Paris, Tenn......Sept. 6 
Sept. 10.Water-works eaten, Paris, Tenn..... Sept. 6 
Sept. 10.Sewers, Lockport, Ill................-Sept. 6 
Sept. 10.Iron brid . ‘airbury, SE ee Sept. 6 
Sept. 10. Electric | ting, Seattle, Wash...... Sept. 6 
Sept. 10.Purchase elect. |'t pint, Waterford, Ont. Sept. 6 
Sept. 10.Lumber (500,000 ft.), a a N. ¥...Sept. 6 
Sept. 11.Granite oe, New York, N. Y......Aug. 30 
Sept. 11.Light station, New Orleans, La... . Aug. 16 


Advertised, Eng. News, Aug. 16 to Sep ~ 
Sept. 11.Metal work, New Orleans, EPCS Aug. 16 
Advertised, Eng. ak Aug. 16 to Sept. 6. 
Sept. 11.Sewers, rroy éstec ees 6 
Sept. 11.Pipe sewer. ilmington, Del. coeveecs 


. Sept. 6 
Advertised, Eng. News, Sept. 6. . 
Sept. 11.Brick sewers Wilmington, Del. . Sept. 6 
Advertised, Eng. News, Sept. 
Sept. 11.Macadamizing, Findlay, 0. ++ ++ Rept. 6 
Sept. 11.Brick sewers, Huntington, Ind. .. Sept. 6 
Sept. 12. Brick peving. Cleveland, e bet vequpeon Aug. 16 
Sept. 12.Bonds ($13, »: Camtem, Ou oi ss ccscacs Aug. 23 
Sept. 12.Pipe sewers, Buffalo, N , ....Sept. 6 
Sept. 12.Stone (2,700 eu. zis) New York...... Sept. 6 
Sept. 12.Cement (3,300 bbis.), New York. Sept. 6 
Sept. 12.Water-works system. Thibodeaux, La. Sept. 6 
Sept. 12.Drainage canal work, Chicago, Ill....Sept. 6 


Advertised, Eng. News, Sept. 6 


ENGINEERING NEWS. 




















Sept. 13.Brick paving, Alliance, O. -Aug. 30 
Sept. 13.Rock, etc., for paving, Jac ksonville, Fla. Aug. 30 
Sept. 13. Buildings, ete., Burlington, Vt........Aug. 23 
Sept. 14.Vipe sewers, ¢ ‘harleston, S. C.........Aug. 30 
Advertised, Eng. News, Aug. 30 and Sept. 6. 
Sept. 14.Electric light plant, Lancaster, Pa..... Aug. 16 
Sept. 14.W-wks system, Hammoudsport, N.Y...Sept. 6 
Sept. 14.Electric light plant, Kingston, N. Y..Sept. 6 
Advertised, Eng. News, Sept. 6. 
Sept. 15.Asphalt paving, Cincinnati, O..........Aug. 30 
Sept. 15.Water bonds ($100,000), Detroit, Mich. Aug. 30 
Sept. 15.Electric light plants, ‘Toronto, Ont.....Aug. 30 
Advertised, Eng. News, Aug. 2 to 16. 
Sept. 15.Water-works bonds, Avoca, Minn......Aug. 30 
Sept. 15.Water bonds ($100,000), Detroit, Mich. Aug. 16 
Sept. 15.Garbage crematory, Ft. Wadsworth, N.Y.Aug. 25 
Sept. 17.Electric lighting, Hempstead, N. Y....Aug. BU 
Sept. 17.Pipe sewers (10,095 ft.),Scottdale, Pa. Aug. 30 
Advertised, Eng. News, Aug. 30 and Sept. 6. 
Sept. 17.Sidewalks (ié contracts), Houston, Tex. Aug. 30 
Sept. 17.Iron hoist bridge, Dayton, O..........Aug. 23 
Sept. 17.Brick work, etc., W ashington, D. C.. Sept. 6 
Sept. 17.Paving, Houston, Tex. --.. sept. 6 
Sept. 18.Bldg superstructure, W ashington, D.C... Aug. 30 
Sept. 18.New channel, Ottawa, Ont. eee ee Aug. 30 
Sept. 18.Water-works system, Guttenbe rg, Ia. .Aug. 23 
Advertised, Eng. News, Aug. 25 to Sept. 6. 
Sept. 18.Laying water mains, New York......Sept. 6 
Sept. 18.Sewers, New York. wseeee Sept. 6 
Sept. 18.Stone arch bridge, ‘Sandusky, PEE a Sept. 6 
Sept. 18.Water-wks, system, Decatur, Ind.....Sept. 6 
Advertised, Eng. News, Sept. 6 and 15. 
Sept. 18.Electric lighting, Stillwater, Minn....Sept. 6 
Sept. 19.Buildings, Helena, Mont..............Sept. 6 
Sept. 19.Bridge, Baltimore, Md................Sept. 6 
Sept. 20.Police station, Cleveland, O............Aug. 30 
Sept. 20.Fire engines. Cleveland, O............Aug. 30 
Sept. 20.Plumbing, ete., Washington, D. C.....Sept. 6 
Advertised, Eng. News, Sept. 6 and 13. 
Sept. 20.Canal (4 miles), Chicago, Ill ........ Sept 6 
Sept. 21.Jail, Ortonville, Minn. ‘ werrer a, 
Sept. 21.Public bulidings, Washington, “D. ©...Sept. 6 
Sept. 22. Brick paving, Cincinnati, O. adeees sree 
Sept. 22. Rock removal, Detroit, Mich..........Aug. 30 
Sept. 22.Dams, ete., Rock Island, Ill...........Aug. 30 
Advertised, Eng. News, Aug. 30 to Sept. 20. 

Sept. 24.Brick paving. South Bend, Ind........Sept. 6 
Sept. 25.Stone, Nashville, Tenn. ‘ .-. Aug. 90 
Advertised, Eng. News, Aug. 30 ‘to Sept. 20. 
Sept. 25.Crib repairs, ete., » sae daaimel D. a 6 
Sept. 26.Sewers, Sandusky, O. ...- Aug. 30 
Sept. 26.Metal work, Baltimore, Ma. ..Sept. 6 

Advertised, Eng. News, Sept. 6 ‘and 13 
Sept. 26.Light station, Baltimore, Md.. . Sept. 6 
Advertised, Eng. News, Sept. 6 and 13. 
Sept. 27.Buildings, Plattsburgh, N. Y.........Sept. 6 
Sept. 27.Iron work, Charleston, W. Va.. Sept. 6 


Advertised, Eng. News, Sept. 6 to 20. °° 


Bids Received for Bnlarging 


Hoffman Island, New 


Embankment, 104,800 cu. yds.... ‘ “ ecu. yd. 
Excavation of old rip-rap, 1,800 cu yds. ae Os 
Stone filling in cribs, 5,000 cu. yds.......... % “% “© 
Rip-rap stone, in place, 28,800 cu. yds.. ‘66 


American Portland cem’'t concrete, 10 eu.y yds — 


Coursed ashlar, 
cement, 


ineluding wes 


900 cu. yds..... -per ¢ n. 


Coursed rubble, in Ame rican “Portland ‘cement, 


eu. yds. 
Southern pine timber, 
Wrought iron drift and wedge bolts, in work, 
Ibs., per Ib 
6-in. and 12-in. 
gross ton 
Spikes and nails, 
Removing out-houses and 


1,163,000 ft.B.M., 


LOOP TRG, WOR TR wc ve cdececsecs 


island and resetting out-houses.............«+. 


2 


,000 eu. yds., at 75 ets.. 





uaeweetes eked eebeeeek ens Nia Kowns per cu. 
per M.ft. B.M. 


American Portland 


ya. 
2,350 
"yd. 


69,100 


ylatform on east side of 


Deduct materials furnished by State— — _ — stone 


OR: 6 vec cae udavsdedvesedents eéverecs Ketseces eocce 
Sept. 27.Sewer bonds ($12,000), Sandusky, O...Sept. 6 
Sept. 28.Stone arch bridge, Sandusky, O........Aug. 30 
Sept. 28.Paving (10,174 sq.yds.), Van Wert, O...Aug. 30 

Advertised ,Eng. News, Aug. 30 to Boyt. 20. 
Sept. 29.Bridges, Indianapolis, Ind ... . Aug. 23 
Oct. 1.Electric lighting, Vicksburg, Miss. .. Aug. 3 
Oct. 3 .Electric lighting, Jackson, Tenn. - Aug. 30 
Oct. 2 . Water-works system, Greenville, Miss. Aug. 28 

Advertised, Eng. News, Aug. 23 to ae 13. 

Oct. 4.Rubble stone (2 contracts), Boston....Sept. 6 

Advertised, Eng. News, Sept. 6 to 20. 

Oct. 4.Dredging, Boston, Mass............... Sept. 6 

‘ae. Eng. News, Sept. 6 to 20. 

Oct. 4.Dredging, Washington, D. C...........Sept. 6 
Advertised, Eng. News, Sept. 6 to 27. 
Oct. 5.Breakwater repairs, Burlington, Vt....Sept. 6 

Advertised, Eng. News, Sept. 6 to 27. 

Oct. 5.Dredging (2 contracts), Burlington. Vt.Sept. 6 

Aavertaee, Eng. News, Sept. 6 to “sea 
Oct. 5.Rock excavation, Burlington, Vt. Sept. 6 

Advertised, Eng. News, Sept. 6 to 27. 
Oct. 19. Jail cells, ete., Auburn, Cal............ Aug. 30 
Oct. 31.Drawbridges. Chicago, Hl.. .. Sept. 6 


Oct. 31. Bridge masonry. 


No date. Plans for w.-wks., 


BOILERS.—Chieago, Til. 
received 


Advertised, Eng. News, Sept. 6. 
Chicago, Til.......... Sept. 
Advertised, Eng. News, Sept. 6. 

Grantsburg, Wis.. 


CONTRACT PRICES. 


.Sent 


boilers in the new municipal lighting plants: 


Babcock & Wilcox 


-The following bids were 
recently for the installation of 1,500-HP. 





Campbeh & Zell.......- : 
I Ne OD cevcgasccencstcecsrecesescese . 
Heine Safety Boller Co. (awarded contract).. 19,316 
The Caldwell-Standard Boiler Co............+. 800 
WATER-WORKS.—Estherville, Ia.—P. Canfield 


Barney, Engr., 


Chillicothe, Mo., 


writes us that the 


contract for water-works has been awarded to ©. H. 
Hubbard, Sioux Falls, 8S. Dak. The contract for the 


entire lant, 
award 
follows: Pipe, 


cts. r Ib.; 
£8.10; 2 in a Sis; 6-in., $9.65; hydrants, 6-in., 
n., 


including electric light 
at $15,378, some of the lowest bids bein 
$22.95 per ton of 2,000 Ibs.; 


plant, was 


specials, 


stop boxes, $3.60 each; valves, 10-in., 


pipelaying, 10-in., 18 


$21.35; 
ete. per ft.; 
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S-in., 15 ets.; 6-in., 
gallon pump, $464; 
31.650; one 75-HP. 
Wks., $1,574. 

BRIDGE,.—Troy, O.—B. E. 
County, writes us that the following bids were re- 
ceived Aug. 25 for furnishing the material and erecting 
a high truss iron bridge over the Great Miami River 
near Piqua, the bridge to consist of two spans with 
not less than eight panels each, about 150 ft. each In 
length, pin centers, with a clear roadway of 16 ft. in 
width, and a clear headway of 17 ft.; the bridge to be 
built to carry a rolling load of 100 tbs. per sq. ft.; 
flooring to be of 2% in. White oak plank, 8 12 ins.; 
floor joist to be of 9 lines of 3 12 white oak; hub 
guards to be iron latticed 18 ins, deep; bidders sub- 
mitted their own plans; price is given per fvot, the 
second column being the price per foot additional for 
steel joist: 


134g cts.; 4-in., 12 cts.; 500,000- 
two 48-in. x 16-ft. boilers, erected, 
Corliss engine, by Sioux City Lrop 


Furnes, Audr Miami 





Rogers Iron Co., Springtield, O 1.35 
Indiana Bridge Co., Cincinnati, O 1.30 
Detroit Bridge & Iron Wks., Detroit, Mic! 2.05 
Toledo Bridge C0.. TONSGO, Di saccecss 1.40 
Brackette Bridge Co., Cincinnati, O. 1.33 
Ohio Bridge Co., Toledo, O......... ve 
Iron Substruct ure Co,, Columbus, O.. 1.42 
Buchanan Bridge Co., Bellefontaine, O.. Lo 
Variety Lron Wks., Cleveland, O..... 1.47 
Wrought Iron & Bridge Co., Canton, O 1.05 
Youngstown Bridge Co., Youngstown, O 1. 
Groton Bridge & Mfg. Co., Groton, N. ¥ wae 
Columbus Bridge Co., Columbus, O 1.30 
Canton Bridge Co., c SOR Oi ds caccecia incl'd 
Jackson Bridge & Lron Wks., Jackson, Mich 4.80 
King Bridge & Iron Wks., Cleveland, ©. 1.35 


DRAINAGE.—Mallorytown, Out.—B. J. Saunders, Cy. 
Eugr., Brockville, writes us that the contract for the 
Jones’ Creek drainage work, about 11 miles, has been 
awarded to Herman MeGill, Dixon, Ont., at $6,400 
lump sum for 32,000 cu. yds. of excavation, including 
cutting and removing timber, brush, ete.; $1.45 per cn. 
yd. additional for about 150 eu. yds. of rock; 75 cts. 
per cu. yd, additional for 150 cu, yds. of loose rock; 
and 18 cts. per cu. yd. to be deducted from lump sum 
in case of changes of alinement or grade of ditch so as 
to change estimated quantity of earth excavation. Wm. 
Garson, Brockville, bid $6,350, $3, $1 and 20 cts., re- 
spectively; Jas. R. Smythe, Mountain, Ont., $6,800, 
$1.40, 6S cts. and 19 ¢ts.; a ie, Hagerty & Warwick, 
Brockville, $7,600, $2.40, $1.35 and 21 ets.; and John 
Easton, Brockville, $0,920, $1. 30, 65 cts. and 31 cts, 

ENLARGING ISLAND.—New York, N. Y.—C. W. 
Adams, State Engr., Albany, writes us that the follow- 
ing bids were received by the commissioners of quar- 
antine Aug. 24 for the improvement at Hoffman Isl- 
and, recently advertised: 


York Harbor. 








P. San- F. & Boker Con- Colin Spearin & 

ford Ross. A. Walsh. tracting-Co. McLean. *reston. 

S028 $0.25 $0.40 SO.25 $0.35 

2.50 1.00 70 1.00 1.00 

83 60 75 80 71h 

gh Oo 1.00 85 .8O 

7.00 6.00 10.00 7.00 10.00 

14.00 16.00 15.65 13.00 20.00 

5.75 8.00) 6.10 6.50 10.00 

29.00 35.00) 35.00 40.00 40.00 

0314 2 04 O04 0214 

Bw 35.00 50.00 35.00 50.00 

38% O02 04 081% 02 

00 200.00 100.00 350.00 500.00 
$132,689 $146,734 $131,956 $154,522 


CANAL, LOCK PITS, ETC.—Chicago, [l.—The low- 
est bids received by Capt. W. L. Marshall, U. 8S. Engr. 
Office, Aug. 27, for constructing the first four miles of 
the eastern section of the Illinois & Mississippi Canal 
and for excavating the lock pits and constructing the 
foundations for four locks were as follows: First mile, 
101,367 cu. yds., Wm. Callahan, Omaha Neb., 9.95 cts. 
per cu, yd.; second mile, 99,324 cu. yds., Wm. Callahan, 
o% cts.; third mile, 87,313 cu. yds., Ed. Phelan, Omaha, 
Neb., 10 cts.: fourth mile, 159,004 cu. yds., Ed. Phelan, 
Omaha, and the Kimball & Cobb Stone Co., Chicago, 
each bid 9 cts.; lock pits and foundations, Mall & Doan, 
Aurora, Ill., lock No. 1, $10,404: lock No. 2, $11,159: 
lock No. 3, $9,849; lock No. 4, $10,135. There were 23 
bidders and the itemized b'ds wil! probably be pub- 
lished next week. 


ASPHALT PAVING.--Chicag ~The followin 


bids were received for paving (1) a eabeon Ave. ant 
(2) Flournoy St., with asphalt: 


Bidder. l. 2 
A. Jaicks.. .. persq. yd. $2.54 S250 
Western Paving & Supply c...* *- * 242 2.41 
United States Paving Co.... a @ © £mlCS 
Barber Asphalt Co.......... - : aa 255 
Trinidad Asphalt Co...........% * = 15> |= (1.65 
Bermudez Asphalt Co.... | a 2.02 2.02 
Jas. A. W. Pine. New York. ~ s : 1.49 1.49 


The saan bids of the two lowes bidders were as 
follows: ‘Trinidad Asphalt Co. (lowest), paving, $1.55 
per sq. yd.; curbing, 65 cts. per lin. ft.; filling, 27 
ets. per cu. yd. J. A. W. Pine, $1.49, 70 cts. and 40 
cts., respectively. The bids received for poring La 
Salle Ave. with Trinidad Lake asphalt w: pub 
lished in our issue of Aug. 22 


BRICK PAVING.—Huntingdon, Pa.—It is stated that 
Horace V. Johnston has been awarded a contract for 
street paving with Koontz brick, at 75 cts. per sq. yd. 

Quincy, Ill.—Bids have been opened for paving in 
several streets with brick, the prices rangin Tee 
39 to 


$1.11 to $1.30 per sq. yd. for the paving, an 
48 cts. per lin. ft. for curbing. The council concluded 


that the work could be done for $1 to $1.08 per d. 
and has rejected all the bids. ae 


Newark, O.—The b'ds for paving North Fourth 


St. with brick ranged from 75 cts. to $1.14 per d., 
curbing, 30 to 38 cts. pur - ft 


according to brick: 


| 
| 
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DRAINAGE CANAL,—Chicago, Ill.—The contract 
for coustructing section 15 of the drainage canal has 
been awarded to Wright, Meysenburg, Sinclair & 
Oarry, Chicago, at 19 cts. per cu. yd. for glacial 
drift, 50 cts. for solid rock, and $2.35 for retaining 
walls. The total bids were published last week. 

SEWERS.—Philadelphia, Pa.—The following contracts 
for main sewers were awarded by James H. Windrim, 
Dir. Pub, Wks., Aug. 23: K, & D. Dooley, Sist and 
Wralusing Ave.—Connections with intercepting sewer 
on Jefferson St. and Westview Ave., size, 4 ft.; length, 
761 ft.; $7.45; connections with intercepting sewer on 
Upsal and Franklin Sts., s:ze, 4 ft. 3 ins.; length, 1,347 
fr.; $8.44. D. McMahon, BE. Chelten Ave., German- 


town Connections with intercepting sewer on German- 
town Ave. from Rex Ave, northward, size, 10 ins.; 
length, 278 ft.; $2.48. M. & J. B. MeHugh, 259 S. 10th 
St.-onnections with intercepting sewer on Cresheim 
Ave., ‘iermantown, to Crittenden St., size, 30 x 20 Iins.; 


length, 2.52% f1.; $4.47; size, 27 x 18 ins.; length, 400 ft.; 








$4.15. Exiension Lin¢oln Ave. intercepting sewer, north 
of Carpenter St, 4 ft. 9-in. conduit with 2-ft. brick 
sewer, length, 462 ft.; $6.50. John Bonhage, 2618 Hunt- 
ingdon S Ontario St.,Delaware River, to end of pres- 
ent contraet near Myrtle St., size, 8 ft.; length, 1,818 
ft.: $18.50, J Mundy & Bro., 211 S, {th St.—Sec- 





tion of Wingohocking intercepting sewer at Cayuga and 
B Sis., under Bustleton R. R., size, 19 ft. 6 ins.; length, 
159 ft.; $53.00; size, 6 ft.; length, 159 ft.: $9.83. Jones 
& Wallace, Wissahickon—Connections with intercepting 
sewer, Manayunk. én Lauriston and Vicaris Sts., size, 
2 ft. 6 ins. with S-in. pipe; length, 495 ft.; $8.22; size, 
15-iu, pipe with S-in.; length, 414 ft.; $7.67. Contracis 


were also awarded for about 12,000 lin. ft. of branch 
sewers in various sections of the city, amounting In all 
to about $538,000, s'zes varying from 12-in. terra cotta 
pipe to 4-f 2 ft. 8-in. egg shaped brick sewer. 
METAL MARKET PRICES. 


York: 3.25 to 3.5 ets. 
3.02 to 3.15 cts. 


LBALD.—New Chicago: 3.13 to 
8.2 cts, St. Louis: 
NAILS.—TPittsburg: $1.05 for 
ent at mill, in carload lots, 
BARBED WIRKE.—Pittsburg: galvanized, $2.05; plain, 
$1, for carload lots at mill. 
FOUNDRY AND PIG TRON 
Pittsburg: $10.75 to $12. Chicago: 
rRACK MATERIAL.—New York: angle bars, 1.25 to 
1.4 ts spikes, 1.5 to 1.7 cts.; track bolts, 2 to 2.1 
ets. with square, and 2.1 to 2.3 cts. with bexagon nuts 
Chicago: Angle bars, 1.25 to 1.35 ets.; spikes, 1.7 to 
LS cts.; track bolts, 2.1 to 2.2 cts., with hexagon puts. 
RAILS.—New York: $24 to $25 at eastern mills and 
at tide water; old rails, $11 to $11.50 for iron and $10 
for steel; rails, tit for relaying, $16 to $16.50; 
light rails, $22 to $24; girder rails, $24. Pittsburg: $2 
for stundard sections. Chicago: $25 to $27. old rails, 
$10.50 to $11 for iron and $7.75 to $10 for steel. 
STRUCTURAL MATERIAL.-—New York: beams, 1.4 
to 1.5 cte.; channels, 1.4 to 1.5 cts.; angles, 1.3 to 1.35 
cts.; fees, 1.5 to 1.6 cts.; universal will plates, 1.25 
to 1.35 cis.; steel plates, 1.3 to 1.4 cts. for tank, 1.4 
to 1.5 for shell, 1.6 to 1.65 cts. for flange, 1.75 
to 2 cts. for ordinary firebox, 2 to 2.25 cts. for loco 
motive firebox. Pittsburg: beams, 1.25 to 1.35 cts.; 
channels, 1.25 to 1.35 cts.; angies, 1.2 to 1.25 cts.; tees, 
1.4 to 1.5 ets.; universal mill plates, 1.2 to 1,25 cts.; 
steel plates, 1.2 to 1.8 ets. for tank, 1.3 to 1.4 ets. for 
shell, 1.4 to 1.5 cts. for flange, 2.5 to 8 cts. for ordinary 
firebox, and 3.35 to 3.5 cts. for locomotive firebox. Chi- 
cago: beams, 1.45 to 1.5 cts.; channels, 1.45 to 1.5 cts.; 
angles, 1.4 to 1.45 cts.; tees, 1.65 cts.; universal plates, 
1.4 to 1.45 ects.; steel plates, 1.45 to 1.5 cts. for tank, 
1.5 to 1.6 ects. for shell, 1.65 to 2.1 ets. for flange, 1.65 
to 5 cts, for firebox. 


wire, and 90 cts. for 


New York: $11 to $13, 
$9.50 to $10.50. 


steel 


cts. 





INDUSTRIAL NOTES. 


tHE OHIO FALLS CAR CO., of Jeffersonville, Ind., 
has resumed work with a force of 1,500 men on an 
order of £00 coal cars for the Pennsylvania R. R. 

THE PITTSBURG REDUCTION CO. has opened an 
office in the Havemever Building, New York, with Jas. 
(. MeGuire, late of the U. 8S. Treasury Department, 
Washington, as its New York agent. Mr. F. G. Bowles, 
of the Pittsburg office of the company, bas also come 
to New York as assistant to Mr. MeGuire. 

THE SCHENECTADY LOCOMOTIVE WORKS, 
Schenectady, N. Y., are completing two powerful pas 
senger engines for the Boston & Albany Ry. They are 
to hau! the beavy Bosten & Chicago limited express 
trains between Albany antl Springfield, 103 miles, 
where there are grades as steep as 85 ft. per mile. 


fHE LAIDLAW-DUNN-GORDON CO., of Cincin- 
nati, O., reports that the order for Park Bros. com- 
prises two 30 x G0-in. @is compressors, to be driven by 
two 24 60-in, Corliss engines, the compressor cylin- 
ders being atteched to the piston rod, which extends 
throne) the head of the steam cylinders, The capac- 
ity will be 90,900,000 ft. in 24 hours. This firm is also 
now ding iwo 24 x 48-in. compressors for Findlay, 
9., to take the place of two refently given out, and it 


has also furnished quite a number for the natural gas 
region around abo Pittsburg. The price received for 


the two from Park Bros. was $9,709, delivered on 
board cars, the firm pot furnishing any pipe work, 
foundations or boilers 

THE NEW YORK DREDGING CO., World Build- 


lug, New York city, announces that for land improve 
ment or harbor improvement work it has some special 
machinery for the reclamation of sw land by filling, 
and at the same time deepening the adjacent water 
front. All the work of excavation and conveyance Is 
done at one time, and at one operation, by a single 
machine. The machine is also adapted for dredging 
and canal work, The company has recently executed 
work at the following places: Oakland, Cal.; Honoluln, 
Hawalian Islands; Boston, Mass.; Jacksonville, Fla:. 
and Washington, D. C. It is claimed that the ma- 
chines are so efhcient that in many instances the Work 
can be done at half the cast required by methods here- 
tofore used. Mr. Geo. W. Catt, M. Am. Soc. GC. F., 
is President and Engineer. 

CAR WORKS.—A company composed of ex-em- 
ployees or the Pullman Car Co., backed by Chicago 
capitalists, is said to have been organized to build car 
and general manufacturing shops at Hiawatha, Kan. 
Brown county citizens have taken $50,000 in stock and 





ENGINEERING NEWS. 


Chicago capitalists, $200,000. Pres., Louis Mayer; 
Secy., C. C. Allen. Mr, Allen ts the inventor of a new 
valace sleeping car for which Mr. Pullman is said to 
ave offered him $65,000, and a NeW York company 
$50,000 and a royalty. The company will be managed 
on the co-operative plan, each workman to receive & 
share of the profits, though the capitalists are guaran- 
teed 6% on their investment before the laborer comcs 
in for his share. The company has control of five pat- 
ents and manufactures all kinds of railway equipment, 
Louis Meyer, President of the company, is the archi- 
tect of the initial Pullman shops, and has been in the 
employ of that company ever since its organization. 


NEW COMPANIES.—Appleby Bros. Co., Jersey City, 


N. J.; $2,500; to lay out streets and sewers, etc.; M. 
!bu Bois Appleby and J. Randolph Appleby, Spotswood, 


N. J. Kussell Engineering Co., East St. Louis, IIL; 
£50,000; Alfred Russell and Hedwig Russell.—-Domin- 
ion Construction Co., Jersey City, N. J.; $500,000, all 
mid in; John N, Beekley, Rochester, N, Y.; Ephraim 
Miller, Plainfield, N. J.; James N. Young, Chicago, IIL. 

Los Angeles Consolidated Oil Co., Los Angeles, 
Cal.; $10,000, with $1 paid in; Herbert G. Wylie, 
Lowery M. Smith and W. A. Calwell. 





MUNICIPAL BOND MARKET. 





New York, Sept. 4, 1894. 


What characterizes the municipal bond market just 
now more than anything else is the presence of a 
large number of offerings of new municipal issues. 


This in itself is a good indication as to the improved 
coudition of things. Not many sales are being re- 
poited, but that so many offerings are being made is 
good evidence that brokers and financial officers of 
municipalities believe that investers will soon again 
mutke their presence evident by subscribing to the new 
isstes. ‘Lhere is Brooklyn to issue $1,500,000 new, 
$750,000 of which will go for water-works extension. 
Then Buffalo, N. Y., has for sale $150,000 3% per cent. 
park bonds; Baltimore has just placed $500,000 344 per 
cent. bonds; Cleveland, O., invites bids for $150,000 4 
per cent. bonds; New Brunswick, N. J., has $100,000 
whg-tine bonds foc sale; Richmond, Vu., will dispose 
of $225,000 4 per cent. bonds, etc. There is any num- 
ber of smaller offerings from various municipalities, 
and the cry once heard during the summer, that the 
supply was unequal to the demand, will soon be 
hushed. ‘he fact that the finance officials of the big 
cities Will sell bonds now shows that they believe thai 
good prices will be obtainable, and they are not likely 
to be disappointed. In fact prices all along have bee 
extraordinarily good, as municipal bonds have been in 
sharp request all summer long, in contradistinection to 
the dearth of business in railroad bonds, and, in con- 
sequence, the dealers were enabled to place large 
amounts on a rising scale of prices. It is remarked 
particularly that the issues of cities and towns suitable 
for trust funds and savings banks of New York State 
have improved to an extent that they are now selling 
on a3\ to a 3% per cent. basis, 

One of the most successful bond sales of recent oe- 
currence was that of the $100,000 5 per cent. 20-year 
Lansing, Mich., bridge and building bonds, which were 
sold to Blair & Co. at something around 109.2. Other 
bidders were Brewster, Cobb & Estabrook, who offered 
109.170, and W. J. Hayes & Sons, who were willing to 
pay 100.027 for the bonds. These bonds were offered 
for sale once before, R. L. Day & Co. being found to 
be the highest bidders when bids were opened, although 
a delayed bid from Brewster, Cobb & Estabrook was 
higher. In consequence the bonds were reoffered, and, 
as a result of the bettered times, were sold as above 
at two points over the price previously bid by R. L. 
Day & Co. This is a good illustration as to the im- 
proved state of affairs that has developed within the 
past few_weeks. As furnishing to contractors and other 
interested parties an index as to the credit of cities, 
the following quotations of current offerings are ap- 


pended: 
MUNICIPAL BONDS. 





Price. 
County of Flathead, Mont., Gold 6s............. - 107% 
oon A ee er eereror ee oF 102 
City of Pana, Ill, Water 6s....... awenbe ss sees ceersseesees 105% 
City of Batanny, MO., Gold 66. 2.0... 0cccccseconvesesvates 10534 
County of Park, Mont., Gold 6s........ ..... eacceses es. 109% 
City of Moscow, Idaho, Gold 6s................ - 18% 
City of Pullman, Wash., Gold 6s... 103 34 
City of St. James, Minn., 6s............... eee. 107TH 
School District of Brainerd, Minn., 68................... 108% 
County of Brazoria, Tex., 68........... pikdeébwh hooeeebat 103% 
Ce TG Whe Ss BB ccomncdts céniccecceseven eeeee 101 
Schoo! District No. 6, Kings Co., 68............ 0.000000 107% 
Cite oF Sarria, Tewsi., 66.0.2 500s coeds vaveveiccsses -- 102 
City of Toledo, O.,5s8....... 


City of Omaha, Neb., 5s.... 
City of Portland, Ore., Gold 
City of Galveston, Tex , 5s.... 





County of Vanderburgh, Ind., 58............eee ee eee 109% 
Mity of Cheboyman, Mich.,58........sccccccecsseccavececs 104 
iter Oe AN, TIE BO ins en's ohana bwikd sok such seswhen 103% 
City of Parkersburg, W. Va... 58. ....... ceeeceee essen eees 103% 
Olty OF Breetiye, Ti. T., 4. 006 cence vcenscerseee ercasenes 11045 
Cet OF Miatenere, WEARS... 48. osc c dees ccccccccsvesecsvcus «- 107 
WOT er PERO, POD: Bio ba nkcs edb vdncdiviccewenines 107 
City of Water bere, Cote 5 40. 60 conse ccvesivcceennsencius 1053, 







City of Chicago, Ill.. Gold 





City of Chicago, Drainage 58, 159 
a oe te he, 1905, t 
- we " Set, FORD. cncessececciveccisscevc See 
- * ” Ga, 1914. ... ccrcccecccccrccovess 1073 
City of Denver, Colo., Public Impvt 4s................4. 100 
Hampton, Ong 6560s ioe c caces cessccccscsseveansecsseves . 100.51 
East Liverpool, O., 5s, 20-30 years 106.06 
Belknap, 20-year, 48.... 103.06 





District of Columbia, * + 113.406 


RA ILWA Y STOCK MARKET. 





New York, Sept. 4, 1894. 

One should not judge the railway stock market of re- 
cent days altogether by the record of quotations. The 
juxtaposition of a half-holiday and two whole holidays 
has had the usual demoralizing effect, so far as the 
volume of transactions is concerned. It has also re- 
acted to some extent upon the quality of the dealings, 
a more professional aspect than ever being lent to the 
trading by the momentary contraction of speculation. If 
one is to analyze present stock market conditions, the 
field of study is just now altogether outside of the 





Sept. 6.1894 





Stock Exchange, us its doings largely fail to reflect the 
pecuLar circumstances dominating the financial situ- 
ation, 

That the business affairs of this country are recover. 
ing from the blight laid on them by the long-continued 
uncertainty regarding the ultimate fate of the tariff 
legislation in progress till a few weeks ago, is no longe: 
to be doubted. The long-wished for and patientiy- 
awaited good times are now at hand. Mills are every- 
where starting up again, once more are foundries blaz 
ing up, furnaces by the hundreds have been relighted; 
all the channels of commerce and trade are again being 
opened for the furtherance of business enterprises, 
That the railways must participate largely in this re- 
juvenation of business is palpable to all students of the 
country’s economics. Interlaced as they are with every 
nature of the country’s industries, no rehabilitation can 
progress without paying tribute largely to the messen- 
gers of commerce. In fact, reports of earnings show 
that railways have already begun to share in the re- 
vival. Gross earnings of 83 roads for the second week 
of August decreased 11 per cent., while those of 77 
roads for the second week increased 3.52 per cent. A 
month ago decreases of 30 and 40 per cent. were being 
reported. Of course, net returns for the months pre 
ced.ng September must continue to show the bad re 
sults of labor troubles, ruined business and bad times 
in general, but from now on railway returns must mak: 
a flattering comparison not only with 1893, for that 


was a poor year, but with even the more gratifying 
record of 1892. 
The railway stock market for the past ten days 


has been, on the whole, very strong. What weakness 
there has been was due probably more to liquidation 
for bull account than to any concerted effort on the 
part of bear operators to depress prices. True, ii 
must be confessed that a deal more attention has beeu 
given in the Stock Exchange to the so-called indus 
trials than to railroad stocks, but there has been suf 
ficient active trading at times to determine the bias 
of Wall Street. The failure of most stocks to respond 
with a bound to the improved condition is not due so 
much to Wall Street disbelief in the genuineness of 
the revival as to the lack of outside interest in the 
stock market. Wall Street as a whole feels convinced 
that the country is rapidly leaving its commercial 
troubles behind, but so long as brokers have to live on 
scalping instead of commissions, then fluctuations will 
reflect only individual attempts to get a point or two 
out of the market. 

The Southern Railway group has far eclipsed the 
rest of the list in strength. The South occupies to-day 
an undeniably favorable position, and Wall Street has 
been quick to recognize its solidity. What has at- 
tracted attention more than anything else to this 
group of roads has been the absolute success of the 
Richmond Terminal system. It is hardly right to ap- 
ply that name with its ten-fold reminiscences of bank- 
ruptcies and receiverships, its internal fights, its 
broken hopes and promises. Out of the wreck of the 
demoralized and crumbling Richmond Terminal has 
arisen the Southern Railway, whole, united, sound, 
already prosperous. The success of the reorganization has 
been phenomenal. Some three dozen railways with in- 
terests at one time so interpreted as to be continually 


conflicting have been welded into one harmonious 
whole, under a single management that well know 


how to develop every dollar of resource to the system's 
benefit. 

In keeping with the strength displayed by the old 
Richmond Terminal and new Southern Railway securi- 
ties has been the activity shown by such stocks as 
Chesapeake & Ohio and Louisville & Nashville roads 
that are bound to profit by the same favorable circum- 
stances that made the Southern Railway’s success so 
possible. The Southwestern group, led by Missouri 
Pacific, is being helped along by the continued re- 
ports of material prosperity from that section of the 
country. The granger roads too show some impreve- 
ment, the corr crop is not all gone, as Wall Street 
was once led to believe, and there will be plenty of 
business of other kinds to help alceng. The indications 
for a bull market continue as good 9s ever noted. 


RAILWAY STOCK MARKET. 






Closing 
prices 
Railway stocks. Sept. 4. 
Alton & Terre Haute... ........... dedetds cut case pedees » 
Atchison, Topeka & Santa Fe......... JAS Wesvew eds 2 
Baltimore & Ohio........... bout event cadens ptbia anestaus 743% 
Canada Southern —.......... Sdwiseus ewes eeeeeDbesagienss 53Y 
Chesapeake & Ohio.............+ nad nies So NGeceekeeeeen Ss 21% 
Chicago, Burlington & Quincy.......-...6.. cece cece cence TRY, 
Chicago & Northwestern....... Siti eeheustaedaaonenes 107 
Chicago. Milwaukee & St. Paul. in 
Chicago, Rock Island & Pacific............... 








Cleveland, Cincinnati, Chicago & St. Lonis.. 
Delaware, Lackawanna & Western 













Delaware & Hudson............. a 
Hocking Valley........ biccdvccwia vate vlakpsbueeea se 
Mlinois Central...........- svete even eeow 
Lake Shore & Michigan Soutberm..............-ceeeeecae 1364 
Louisville & Nashville. ............-..-+05 asi cues 7 
Missouri Pacific..... Gast edas’y cee secvccece dé Gis’ Siekeoder 
Missonri, Kansas & Texas.......... bed acdes des 
Mobile & Ohio.......... pepeds basins seb vee Cenens 
New Jersey Central.............++++ esevee 
New York Central.............. otaveaeed FAN se eee 
New York & New England, 3d asst. pd.... ...... 
New York, New Haven & Hartford........... aissusbeecee SON 
New York. Chicago & St. Louis, Ist pfd 65 
New York, Lake Erie & Western.............--0+00055 1643 
New York, Ontario & Western...... dn ones 17% 
New York, Susquehanna & Western... 16% 
Northern Pacific......... evenge Seawe but wen 5% 
Northern Pacific, pfd........... Sathbon ebay we Seals pencn vie: <a 
Philadelphia & Reading... ..........c..cseccsoccessccseces 2B 
Richmond Terminal.........-..-. Kdtwidsic tah eeaeeee . 1834 
St. Pomid Ge GMOs... 2. ccc ee weve severdescvtsvse cocees 38% 
Southern Pacific..........cceecerecees sds vconuuets Shiveo= ae 
Toras Pacifie. 062... ..seccee éumovee isin vee! Weasaewcuees aD 
Union Pacific. ......c.scceseceee Scie ee bos ae Rbederep eke me 
Wadeeds Bib... .i ccs cccccccsscccucses s sagagues shvidesases tee 
Wheeling & Lake Erie... .........6--eeee ee enes eecadaeene See 
BOSTON RAILWAY STOCKS. 
Sept. 4. 
Boston & Albany....... ce cohscihinnsives niadeanaaicn one saa se 
Boston & Maine........-. Lt aseke iecadeesheenwegenexes 147 
Fitchburg, pfd ; 71 
Old Oolomy... .... 0205 cccseees wed duutheunceeneuesie asre's 179% 
PHILADELPHIA RAILWAY STOQKS. 
¢ Sept. 4. 
Lehigh Valley....... «cp Sinis bls ageeee dhmncbe Seemann su aaa 






Pennsylvania Railroad... 


Seer eee eee bee eee e ee eeanereeeeee 








